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ABSTRACT
A Comparison of PIPRT and VMO to Increase Social Play Skills
in Children with Autism
by
Kathleen S. O’Hara
Dr. John Filler, Doctoral Committee Chair
Professor of Special Education and Early Childhood Education
University of Nevada, Las Vegas
Young children with autism often experience delays in social play skills. These
delays result in poor relationships with adults and peers, decreased social interactions,
and engagement, and eventually social isolation and withdrawal. Social play skill deficits
are essential to the development of self-regulation and cognitive skills. Addressing these
delays is critical to improve social functioning and minimize any detrimental effects on
future engagement and academic achievement.
The purpose of this study was to use an alternating treatment design to determine
whether PIPRT intervention or a VMO intervention would be effective to increase social
play skills in two settings for four young children with autism. The PIPRT and VMO
interventions were both implemented in the classroom prior to structured play centers and
on during recess on the playground. Data were collected daily during structured play
centers and recess.
Results of this study suggest that there was a significant difference between the
PIPRT and VMO interventions for all four participants, favoring the PIPRT intervention
in both settings. Visual analysis of the data also indicated that the PIPRT intervention
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had a higher increase in social play skills for all four participants in class and at recess on
the playground.
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CHAPTER 1
INTRODUCTION
In general, research supports the effectiveness of early intervention (EI) programs
for children with disabilities (see e.g. Bruder, 2010). Most of the programs shown to be
effective focus on five curricular domains: communication, socialization, cognition,
motor skills (fine and gross), and self-help (adaptive) skills (Bruder, 2010). Within each
of the five domains is a broad range of skill sets that typically developing children
display. When a child is diagnosed as having a significant deficit or is high-risk or at-risk
in one or more of these areas s/he is entitled to receive early intervention services
according to the reauthorization of the Individuals with Disabilities Education
Improvement Act (IDEIA) of 2004. Early identification and subsequent intervention is
critical for children with disabilities and can lead to the alleviation of the negative effects
that delayed intervention can have on future academic skill acquisition (Lange &
Thompson, 2006).
Interventions designed to support children with disabilities in the early years of
life can be very beneficial to the children, their families, and society (Bruder, 2010).
Early intervention services and programs lead to early identification of children with
disabilities and can increase the likelihood that children with disabilities will benefit from
interventions designed to support their needs (Guralnick, 2005). Families benefit from
the support they receive from educators and outside agencies through early intervention
services (Dunst, 2007) and schools and communities benefit from a decrease in costs
when children arrive ready for kindergarten (Carta & Kong, 2007). Although the field of
early childhood special education has grown over the years there is still a gap between
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knowledge of evidence-based practices and the implementation of those practices
(Bruder, 2010). More research in the five domain areas of skills in early childhood is
required, so educators will know what practices and strategies have an effect on positive
learning outcomes of preschool children with disabilities and which strategies do not
have such an effect.
The prevalence of children diagnosed with autism is at an all time high (Shattuck,
2006). With more children receiving services under the Individuals with Disabilities
Education Act (IDEA), states are required to report data to the Office of Special
Education Programs (OSEP) in the U.S. Department of Education regarding number of
children entering and exiting programs in any given year. Each year these data are
reported in three areas: positive social-emotional skills/social relationships, acquisition
and use of knowledge and skills, and appropriate use of behaviors to meet needs (Early
Childhood Outcomes Center, 2012). The mission of OSEP it to improve services for
infants, toddlers, children, and youth with disabilities ages birth to 21 by providing
financial support to assist states and local school districts. OSEP ensures these services
by developing, communicating and disseminating federal policy, administering grants,
fostering and supporting research, evaluating, monitoring, and reporting program
effectiveness (U.S. Department of Education, 2013). Additionally, each state is required
to collect data on each individual child’s progress and send the information to OSEP.
OSEP uses the data collected from states to inform decisions regarding funding and
grants based on the number of children being serviced under IDEA.
A missing component in many early childhood programs for children with autism
is effective, data-driven social skill training (Hume, Bellini, & Pratt, 2005). Delays in
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social skills begin to have an impact on children with autism at an early age and if left
untreated could lead to social anxiety, depression, isolation and other unfavorable
outcomes (Bellini, 2006; Tantum, 2000). Individuals who display appropriate social
skills are more likely to be accepted in integrated settings, live more independently, and
work in integrated settings (Scheuermann & Webber, 2002). According to the research
there is a need for social skills interventions for children with autism; however how to
effectively provide those services still remains unclear (see Krasny, Williams, Provencal,
& Ozonoff, 2003).
According to the U.S. Department of Education (2008) and current legislation,
such as No Child Left Behind Act (Yell, Dragsow, & Lowery, 2005), teachers and school
systems are required to implement scientifically proven practices (Yell et al., 2005).
Research in education today is common, but most studies of effectiveness are based on
theory as opposed to practical issues of implementation (Slavin, 2002). To transform
education, research focused on practical questions is needed to inform educators and
policy makers (Slavin, 2002). Over the last 50 years, single-subject research has been
used in the field of special education to define principles of behavior and inform
evidence-based practices (Horner et al., 2005). Single-subject research has proven to be
effective in defining educational practices for individual learners (Horner et al., 2005).
Educators in the field are responsible for teaching children with autism using evidencebased practices. Single-subject research with children with autism seems to be one way
to ensure that this population receives educational instruction that is evidence-based.
One factor effecting success in schools for children with autism is a lack of
positive peer relationships. Gulick and Kitchen (2007) observed that engaging in play and
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leisure activities is self-motivating, allows individuals to develop social bonds with
people who have similar interests, and is a way to escape stress. Individuals with
sufficient social skills are more likely to be accepted by peers and adults in all settings
and can live and work more independently (Wang & Spillane, 2009). Relationships with
peers are an important aspect of children’s success at school and interventions are needed
to build and support positive peer interaction skills for children with autism (Kasari et al.,
2012). There are a number of strategies and techniques used to teach children with autism
social play skills, but there are few with a research base that supports effectiveness.
Social Play Activities and Children with Autism
Play is important in all preschool children’s learning and development. In
preschool classrooms children acquire and practice skills essential to the development of
self-regulation, cognitive skills, and social competence through play (Lifter & Bloom,
1989; Parten, 1932; Smilansky, 1968). When engaged in play activities children learn to
solve disputes, persuade peers, and engage in role-play activities (Hadley & Schuele,
1998). Yet participation in social play activities is frequently very difficult for children
with autism (Liber, Frea, & Symon, 2008; Hobson, Lee, & Hobson, 2009). In fact, social
impairment is considered one of the primary delays of children with autism (Carter et al.,
2004). Children often withdraw from social situations due to their lack of communication
and appropriate social skills. Children with autism have difficulty with normal and
imaginative patterns of play (Howlin, 2002). While play can allow children the
opportunity to develop relationships with peers, children with autism are often unable to
access the opportunity to engage in play with peers (Craig-Unkefer & Kaiser, 2002).
Often times students with autism engage in restricted isolated stereotypic behaviors such
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as lining up objects, spinning toy car and truck wheels, placing objects in a pattern,
twirling toys in their hands, and are simply not engaged in a typical play activity or with
peers (Howlin, 2002).
Interventions that teach appropriate play skills and social communication skills
are critical to the development of children with autism (Hobson, Lee, & Hobson, 2009)
and there is a considerable number of language and social skills that are needed to engage
in meaningful play. Included are receptive and expressive vocabulary, use of sentences to
request and comment, and social pragmatic skills such as strategies for maintaining the
topic of conversation (Craig-Unkefer & Kaiser, 2002). Some of the important social
skills needed are initiations to peers, responding to peers, and joining in play groups with
peers (Craig-Unkefer & Kaiser, 2002).
In recent years there has been an increased focus on inclusion in general
education preschool classrooms to improve social functioning (Kasari & RotheramFuller, 2007), although children with ASD are often times not included in the social
structure of their classroom (Chamberlain, Kasari, & Rotheram-Fuller 2007; Kasari,
Locke, Bulsrud, & Rotheram-Fuller, 2011; Rotheram-Fuller et al., 2010). Researchers
have included typical peers of children with ASD as part of their interventions as an
effort to improve social interaction skills (Locke, Rotheram-Fuller, Kasari, 2012).
Social play skill impairments are a priority area of need in most of the
Individualized Education Plans (IEP) of children diagnosed with autism (Gillis & Butler,
2007). From the perspective of planning an appropriate educational program it is
important to devote attention to all the components of social skills interventions and to
identify the specific strategies that work best for children with autism (Gillis & Butler,
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2007). Teaching social play skills to children with autism includes a focus upon
symbolic skills that are taught explicitly and directly, with plenty of prompting, and
plenty of opportunities for rewards (Gulick & Kitchen, 2007). Some of the more widely
employed methods to teach children with autism social play skills have included social
stories, peer-mediated strategies, pivotal response training, and video modeling (Wang &
Spillane, 2009).
Social Stories. Social Stories were first developed for use with children with
autism by Carol Gray (1990). Social Stories have been successful with children,
adolescents, and adults with autism (Gray, 1990) and may constitute as effective strategy
for teaching many of the social skills young children with autism need. A social story is
defined as a short story that describes a situation, skill, or concept in terms of relevant
social cues, perspectives, and common responses in a specifically defined style and
format (Gray, 2000; The Gray Center, 2010). Social Stories are individualized and follow
a specific format. Social Stories provide accurate information, identify relevant social
cues, describe expected behaviors, subtract social interference, are visual, and are
individualized based on the identified needs of the child (Crozer & Tincani, 2007).
Using a social story requires the teacher to select a behavior that would create a positive
social interaction for the child. The teacher must define the target behavior, collect data
about target behavior before, during, and after using a social story as an intervention, help
the individual generalize the story, and gradually fade out the use of the story (Gray,
2000). Teachers create short stories that focus on appropriate behaviors that individual
students need to display in order to participate in social activities with peers and adults
(The Gray Center, 2010). The benefits of social stories according to Gray (2000) are that
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they can provide perspective on thoughts, emotions, and behaviors of others, predict the
actions and assumptions of others, and are structured and consistent. They use pictures
and text, and they provide little distance between teaching and the possible stresses of the
social situation. Social stories do not require students to model the behaviors while they
are reading the story. However students are required to read and memorize the necessary
steps required to display the appropriate behaviors and then, when in the social situation,
they are expected to participate appropriately. Since most preschool children do not read,
an adult must read the story to the children.
Peer-Mediated Instruction and Interventions. Another method that has been
used to increase appropriate social play behavior of children with autism is PeerMediated Instruction and Interventions (PMII). PMII has been used with children with
autism to teach social skills in natural environments (Sperry, Neitzel, & EngelhardtWells, 2010). PMII relys on the use of typical peers to model appropriate behavior, as
well as teach and reinforce the children with autism for engaging in appropriate behavior
(DiSalvo & Oswald, 2002). The typical peers used to provide PMII participate in social
skills training including modeling prompts and demonstrations of praise (McConnell,
2002). Prompts and praise modeling teaches typical peers how to use verbal prompts to
engage children with autism and how to appropriately give positive recognition to
children with autism when they perform a desired action (McConnell, 2002). Bass and
Mulick (2007) stated that children with autism benefit from PMII, because it increases
the likelihood that generalization of newly learned social skills will occur and be
exhibited with different peers in a variety of different activities. PMII has shown positive
effects on academic, interpersonal, and social development in children with autism and
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has been described as the most empirically supported social intervention for children with
autism (Bass & Mulick, 2007; McConnell, 2002).
According to, Utley, Mortweet, and Greenwood (1997) there are six different
types of PMII: peer modeling, peer initiation training, peer monitoring, peer networking,
peer tutoring, and group orientated contingencies. The two used most often to promote
peer interaction have been peer networking and peer initiation training (DiSalvo &
Oswald, 2002). Peer networking is intended to establish friendships with typical peers in
natural settings. Typical peers are trained to prompt and encourage social responses and
to model and reinforce appropriate social behaviors in children with autism (Utley et al.,
1997). Peer initiation training requires teachers to train peers to evoke and maintain
social behaviors in children with autism. The typical peers are taught techniques for
initiating interactions with children with autism (DisSalvo & Oswald, 2002). Peers are
taught to establish eye contact, suggest play activities, initiate conversation, offer or ask
for help, describe social situations, demonstrate affection, or expand the speech content
of the children with autism (Utley et al., 2002). While peer modeling, peer monitoring,
peer tutoring, and group orientated contingencies have been used to increase social play
skills in children with autism, they appear less often in the literature than do peer
networking and peer imitation training. Peer modeling requires children with autism to
watch videos of their typical peers performing appropriate behaviors that are modeled for
them and then they are expected to exhibit the behaviors modeled in the video in a social
situation (Zhang & Wheeler, 2011). Peer monitoring relies upon a buddy system or roleplaying to minimize the teachers’ disciplinary and supervisory responsibilities (Zhang &
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Wheeler, 2011). Children with autism are taught to function independently without the
teacher’s management or monitoring.
Peer tutoring involves the use of a dyad of children rather then a group of children. A
typically developing peer is paired with a child with autism. The typically developing
peer is told to engage with the child with autism by communicating and playing. The idea
is to promote social behaviors through natural interactions (DiSalvo & Oswald, 2002).
Group orientated contingencies require typical peers to act as social change agents in
natural educational environments. The children work together in groups and provide one
another with natural social prompts and consequences. The typical peers have many
roles including: recording data, giving instructions, and providing assistance to the
children with autism. The children with autism have the opportunity to earn rewards
depending on their behavior (Zhang & Wheeler, 2011). All of the PMII strategies
required the involvement of peers without disabilities as part of the intervention.
Peer Implemented Pivotal Response Training. Along with peer networking and
peer initiation training, yet another intervention that requires the use of typical peers is
Peer Implemented Pivotal Response Training (PIPRT). It also has been used to promote
positive peer initiation skills in children with autism (DiSalvo & Oswald, 2002). PIPRT
is considered to be a naturalistic model that targets specific skills and relies on operant
teaching or Applied Behavior Analysis (ABA) and aims to target deficit areas in
including communication and social skills (Handleman and Harris, 2001) by using rolepay techniques to teach peers how to provide social reinforcement to children with
autism. Typical peers are required to model appropriate social behavior, reinforce the
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children with autism, encourage conversations, extend conversations, take turns, and
provide narration for play activities (Pierce & Schreibman, 1995).
Koegel et al. (2012) assessed whether the socialization of children with autism
and their typically developing peers would increase when placed in a social club with
their peers. The results of the study demonstrated an increase in the socialization of
children with autism and their typically developing peers when the activities presented
were based around their interests (Koegel et al., 2012). Koegel et al. (2012) concluded
that even though direct social skills trainings are often necessary for children with autism,
manipulations can be made to natural environments to support engagement with typical
peers. The research on peer-mediated interventions is growing and there is evidence that
involving peers who model appropriate behavior does enhance the social behaviors of
children with autism (DiSalvo & Oswald, 2002).
Video-Based Modeling. Yet another intervention described in the literature that
has been shown to be an effective strategy to increase social play skills in children with
autism is video modeling. Video-Based Modeling (VBM) uses modeling and visual
strategies to teach children with autism specific skills (Bellini & Akullian, 2007).
According to several studies video modeling can be beneficial to students with autism
(Hine & Wolery, 2006; Bottge et al., 2009; Randell, Hall, Bizo, & Remington, 2007;
Oliver & Carr, 2009).	
  	
   There are three variations of VBM, including video-modeling
with other as model (VMO), self as modeling (VSM), and point-of-view modeling (POV)
(Shukla-Mehta, Miller, & Callahan, 2010). VMO requires someone other than the
individual who needs remediation to act out a script demonstrating the target skill (Allen,
Wallace, Renes, Bowne, & Burke, 2010). VSM requires the individual targeted for the
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intervention to perform the skill (Hitchcock, Dowrick, & Prater, 2003) and when creating
a POV model the video camera is placed behind the models shoulder and the video is
shot from the models perspective (Shukla-Mehta et al., 2010). VSM appears to be the
most difficult of the three to conduct. Simply because VSM requires the individual
targeted for the intervention to perform the skill (McCoy & Hermansen, 2007; Dowrick,
Kim-Rupnow, & Power, 2006). VMO and VSM more frequently appear in the literature
and both have been identified as effective for individuals with disabilities (Bellini &
Akullian, 2007).
Clearly there is growing body of literature that supports the benefits of using
video modeling with students with autism to teach a variety of skills including pretend
play skills (Reagon, Higbee, & Endicott, 2006; MacDonald, Sacramone, Mansfield,
Wiltz, & Ahearn, 2009; Ingersoll & Schreibman, 2006), social skills (Nikopoulos &
Keenan, 2007; Gena, Souloura, & Kymissis, 2005; Buggey, 2007), language (Reagon &
Higbee, 2009), and symbolic play (Hine & Wolery, 2006; Wong, Kasari, Freeman, &
Paparella, 2007). Video modeling was developed to facilitate social learning (McCoy &
Hermansen, 2007). As discussed earlier video modeling is a behavioral technique
(McCoy & Hermanson, 2007) that involves a student observing a videotape of a person
modeling the desired behavior that the student is unable to perform (Corbett & Abdullah,
2005). It is important to note that there is a tremendous amount of work that goes into
creating videos. Teachers have to have a script, provide models with time to practice the
skills and behaviors they want to display, tape the models performing the skills, and then
edit the video (Nikopoulous & Keenan, 2007). The only problem with using video
modeling is that the children who are using them are interacting with a piece of
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technology and not a human. Human interaction is necessary if students are going to one
day live independently.
Purpose of the Study
The purpose of this study was to examine the relative effects of two types of
social play skill strategies, each of which has been shown to be effective when used in
isolation, on the frequency of social play skills of young children diagnosed with autism.
An Alternating Treatment Design (ATD) will be used to compare the relative impact of
Peer Implemented Pivotal Response Training (PIPRT) versus the impact Video Modeling
with other as Model (VMO). Generalization measurements will be taken across settings
in order to determine if the frequency of social participation increases in other
nonintervention settings. It is predicted that PIPRT would be more effective than VMO
on the children with autisms’ social play skills and verbal communications.
Research Questions
1. Is VMO a more effective intervention than is PIPRT to teach social play skills to
children with autism? I predicted that during daily post training play sessions that occur
after each training session there would be a significant difference between PIPRT and
VMO as model when used with preschool children with autism favoring PIPRT on
measures of social play.
2. Will the positive effects of the most effective strategy predicted to be PIPRT
generalize to a playground setting? I predicted that there would be a significant difference
between daily post PIPRT training measures of social skills taken on the playground
during recess and the daily post VMO intervention measures of social skills taken during
recess in the same setting favoring PIPRT training.
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Significance of the Study
Social learning begins as soon as an individual is born. Infants need their parents
to care for them and while caring for their children parents are not only forming a bond
between them and their child, but are establishing their children’s first social relations
(Gunindi, 2013). During the first few years of life, children often only socially engage
with members of their family until they begin preschool. Once in preschool children are
provided with opportunities to enhance their social skills with peers through play-based
activities. During the preschool period development occurs at a rapid pace and the
fundamentals of a child’s personality are created (Gunindi, 2013). The child’s
environment plays a key role in the development of social adaptation and skills, which
lays the foundation for the child’s ability to adapt socially later in life (Gunindi, 2013).
The theoretical foundation for “the socialization process of an individual” derives
from the work of Bandurea and Erikson. According to Bandura’s (1977) social leaning
theory, human behaviors and environment are in interaction. Individuals learn new
behaviors and renew the present behaviors by using imitation, observation, and modeling
methods (Bandura, 1977). Erikson (1968) stated that each individual undergoes a series
of critical periods in life. When these periods of life are resolved appropriately, the
psychosocial development of the individual is affected positively. According to Erikson
(1982), “when appropriate environmental factors are provided, the individual can cope
with the problems he faces and he can overcome the developmental crisis which he could
not in the previous periods, thanks to the coherent interaction with the environment”
(Erikson, 1982, p. 43). The social situations individuals face in their lives and the
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behaviors they engage in during these situations are extremely important to the later
development of appropriate functional social skills (Gunindi, 2013).
According to the American Academy of Pediatrics (1999), children begin to form
their first friendships between the ages of three and four years old. Three and four year
olds also increase cooperative and interactive play with peers and develop increased selfregulation and they begin to understand turn-taking and simple rules to games (American
Academy of Pediatrics, 1999). Social skills interventions for preschool children focus on
age-appropriate behavioral improvements related to social interactions with peers. Play
skills, social communication skills, socio-emotional skills, and friendship skills are all
targets of social skills training for preschool children and can be especially difficult for
children with autism to develop (Gillis & Butler, 2007).
According to Keogel et al (2012), children with autism who learn age-appropriate
communication skills often struggle with social communication with peers throughout
their life span. The inability to socially communicate with peers puts children with
autism at a higher risk for growing up without friends. It is the responsibility of
educators to intervene with children with autism and teach them how to interact with
peers. Lange and Thompson (2006) suggest that interventions that guide complex
imaginative and social play with peers through modeling, prompting, and providing
feedback can lead to long term benefits in vocabulary development, length of utterances,
and language skills. Craig-Unkefer and Kaiser (2002) state that facilitating mature,
imaginative, and social play can increase the likelihood that children with disabilities will
develop satisfaction from play and social interaction and will reinforce communication
skills. Research suggests that there is an important need for interventions in the field of

	
  

14	
  

	
  
early childhood special education that reinforce the importance of teaching social play
skills to children with autism. This purpose of this research is to examine the relative
effectiveness of VMO and PIPRT is a more effective and efficient way to teach social
play skills to children with autism.
Limitations of the Study
The methodological design of this study is single subject and will consist of an
Alternating Treatments Design (ATD). There are three concerns when conducting an
ATD: sequential confounding, carryover effects, and alternation effects (Barlow, Nock,
& Hersen, 2009). Sequential confounding or order effects of this study will be reduced
by the random arrangement of the order of the treatments and the addition of a “Best
Only” phase as per the suggestion of Gast (2010). Carryover effects will be minimized in
this proposed study by counterbalancing the order of the treatments, conducting a
separate treatment session with time intervals between each session, and finally by
creating slower and more discriminable alterations (Barlow et al., 2009). In this study
each treatment will be conducted on a different day. If carryover is present in the study
the experimenter would hope for positive carryover as opposed to negative carryover, one
example of positive carryover would be if treatment B was more effective because it was
alternated with treatment A then that would be positive carryover, but if treatment B was
less effective because it is alternated with treatment A then that would result in negative
carryover.
Numerous studies supporting the effectiveness of each treatment have establish
the internal validity of each independently thus making the choice on an ATD design
appropriate. Internal validity can be made more demonstrable by conducting an initial
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baseline (Barlow et al., 2009). External validity will be established by replication of the
design across settings, individuals, and toys used. The effectiveness of the treatment, the
generalization, and maintenance will be assessed using visual analysis of the data
collected during the study. Since this study is a single-subject study the number of
participants is lower than that of a group design and the likelihood of making a Type II
error is higher. In order for the implementation of this study to be successful there have
to be multiple observations of a single subject to prove that it is more effective then
single observations of multiple subjects.
Definition of Terms
Children with Autism. The term “children with autism” is a term used to refer to
a group of individuals whose verbal and nonverbal communication and social skills are
often characterized by repetitive activities and stereotyped movement, resistant to
changes in environment or daily routine and unusual responses to sensory stimuli that
are; apparent before age 3 years and adversely effects the educational performance
causing significant delays or irregular patters in learning, or both (NAC, 2012).
Participants in this study will have an Individualized Education Plan (IEP) and will have
been identified as a child with autism according to the Nevada Administrative Code
(NAC, 2012).
Typical Peers. The term “typical peer” is defined as a child without disabilities
between the ages of three and six who exhibits no ostensible signs of disability and has
not have been formally diagnosed as a child with a disability as defined by IDEA (Allen
& Cowdery, 2009).
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Social Skills. The term “social skills” is defined as individual behaviors or
clusters of behaviors that each person learns to facilitate awareness of his/her social
environment and social contingencies, to be able to solve social problems, and other
behaviors that are developmentally appropriate, examples include social initiations, social
greetings, conversational rules, appropriate use of toys and other materials, social
communication, showing empathy, and symbolic and imaginary play (D’Ateno,
Mangiapanello, & Taylor, 2003; Gillis & Butler, 2007; Scattone, 2007).
Social Play Skills. The term “social play skills” is defined as play behaviors that
involve social interaction with as least one other individual and typically involves three
phrases: (1) Orientation: being aware of another child by looking at them, their play
materials or what they are doing, but not entering into play; (2) Parallel/proximity play:
playing independently beside other children rather than interacting with them, but
simultaneously using the same materials or play space; (3) Common focus: engaging in
activities directly involving one or more peers, including informal turn-taking, active
sharing of materials, giving and requesting items to and from someone else, showing
something to someone else, commenting, and asking someone to play (Yang, Wolfberg,
Wu, & Hwu, 2003).
Peer Training Sessions. The term “peer training session” is defined as a session
during which typically developing children who will learn how to engage with children
with autism through play (Pierce & Schreibman, 2007). The peer training sessions will
take place before the intervention begins with the typical peers involved in the study and
the researcher.
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Special Education Teacher. A “special education teacher” is defined as the
person whose primary responsibility is delivering and managing the delivery of special
education services to students with disabilities (Friend & Bursuck, 2009). The Special
Education Teacher is one who is certified to teach in the state of Nevada. Their Nevada
State teaching licenses will include non-provisional endorsements to teach students with
autism and children with developmental delay, as required by the Nevada State
Department of Education to teach early childhood students with autism.
Video Recorder. The video recorder is defined as a piece of commercial
equipment most probably a Sony brand digital video recorder that records to an SD card
and a hard drive. The video recorder will hold up to 20 hours of footage and each play
session will be recorded daily.
Summary
Social play skills are an important part of every child’s development.
Engagement in social interactions with peers can improve overall social and
communication skills for children with autism. Interventions designed to support
children with disabilities, beginning in early childhood can be very beneficial and are
indicative to the later success in life. Teaching appropriate play skills and social
communication skills are critical to the development of children with autism (Hobson et
al., 2009). There are a variety of interventions that are effective for increase social play
skills in the early years (Hobson, et al., 2009). PIPRT and VMO have been demonstrated
to be effective interventions to teach play skills to children with autism (Pierce &
Schreibman, 1995; Allen, et al., 2010).
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The research base for PIPRT and VMO suggests that they are both effective
interventions for young children when used in isolation. The purpose of this study was to
examine the overall effectiveness of PIPRT and VMO when used simultaneously in an
alternating fashion. The results of this study will have practical implications for teacher,
parents, and therapists, and future studies as indicated in the Significance of the Study
section of this chapter.
Overview of Remaining Chapters
Chapter 2 will present a review of relevant literature.

A description of the

methodology used in the study is described in Chapter 3. The results of the study and a
description of the data collected are provided in Chapter 4.
discussion of the results and implications of the study.
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CHAPTER 2
REVIEW OF RELATED LITERATURE
There are three purposes for this chapter. The first is to summarize and analyze
existing professional literature related to social play skills and children with autism. The
second is to summarize and analyze existing professional literature related to VMO. The
third purpose is to summarize and analyze existing professional literature related to
PIPRT. Knowledge of these bodies of literature, is needed to understand strategies for
teaching social play skills to children with autism that involve the use of typically
developing peers. The chapter begins with a discussion of prominent social play skills,
VMO, and PIPRT are summarized and analyzed. Finally, a summary and synthesis of the
research on social play skills, VMO, and PIPRT is provided.
Literature Review Procedures
A systematic search through five computerized databases (i.e., ERIC, Education:
A Sage Collection, Child Development and Adolescent Studies, Scopus, and PscyhINFO)
was conducted. The following descriptors were used: autism, typical peers, video
modeling, preschool, pivotal response training, social skills, play skills, peer mediated
interventions, social stories, autism and preschool, video modeling and autism, video
modeling and preschool, video modeling of others, and peer implemented strategies.
Next, a manual search of the latest issues of journals that emerged from the computerized
search was conducted. Included among the manual journal search were: Education and
Training in Developmental Disabilities (2008), Journal of Positive Behavior
Interventions (2002), Journal of the Association for Persons with Severe Handicaps
(1999), Journal of Autism and Developmental Disorders (2006, 2009, 2008,1995),
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Journal of Positive Behavior Interventions (2005, 2007, 2006), Behavior Modifications
(2001,2007), Journal of Applied Behavior Analysis (2009), Exceptionality (2011),
The last step in the search process involved an ancestral search through the reference lists
of the obtained articles.
Selection Criteria
Studies were included in this review: (a) that were published between 1995 and
2013, (b) the subjects were preschool or elementary students (between the ages of 2-9)
diagnosed with autism spectrum disorder, (c) the student included at least one subject
with autism (d) the purpose of the study was to examine the social play skill participation
of children diagnosed with autism, (e) the purpose of the study was to examine the effects
of VMO participation of children diagnosed with autism, (f) the purpose of the study was
to examine the effects of PIPRT participation of children diagnosed with autism.
Review and Analysis of Studies Related to Social Play Skills
Liber, Frea, and Symon (2008) conducted a study that taught play skills to
children with autism using a graduated time delay procedure. Three male subjects who
attended private schools participated in the study. The subjects ranged in age from 6-9
and were given the opportunity to choose their typical peer partners for the intervention.
The typical peers were trained to wait until the subject initiated play and to respond in a
friendly manner (Liber et al., 2008). The intervention took place in each subject’s
classrooms. The dependent variable of the study was the time delay procedure. Social
play interaction required the subjects to (a) say the peer’s name, (b) face peer, and (c)
make a statement, request, or ask question to the peer (Liber et al., 2008).
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A multiple baseline across subjects design was used to determine the
effectiveness of time delay procedures. Baseline was conducted for a total of 5-minutes
prior to start of the intervention. Data were collected on the correct responses and the
component of social interactions between the subjects and peers. Generalization probes
were taken at the end of the intervention. Inter-observer reliability data were collected
for 25% of all sessions during the intervention phases. Results of the study indicated that
all three of the subjects’ play and requesting skills’ increased following the time delay
procedure. All three subjects independently initiated the steps of the play sequence after
the intervention ended and required fewer adult prompts to engage in play activities with
peers. The authors concluded that additional research is needed in the area of
generalization and maintenance of skills taught using the time delay procedure (Liber et
al., 2008).
Boyd, Conroy, Asmus, and McKenney (2011), examined the initiations,
responses, and other prosocial behaviors of young children with autism in natural
settings. Eight subjects were used in this study ranging in age from 3 to 5 years old. The
subjects were chosen to participate based on the following criteria: (a) receive special
education or therapy services under the label autism, (b) access to same age peers in
education setting, (c) deficits in peer-related prosocial behaviors (Boyd et al., 2011). A
descriptive observation system was created to record sequences and outcomes of peerrelated prosocial behaviors in natural settings. Event and duration codes were used to
document the occurrence of prosocial behaviors.
All of the observers were trained prior to the study on the correct way to code the
behaviors viewed. The interrater obserserver agreement was calculated using the
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following formula: agreement divided by agreements plus disagreements multiplied by
100 to obtain the percentage of agreement (Kazdin, 1982). The subjects were observed
and data was collected and the overall rates of initiations, responses, and percentage of
time spent interacting varied across the participants. The limitations of the study include
the limited number of participants, limiting the generalizability, the rate of prosocial
behaviors was not calculated or reported, information on which social activities produced
the least or most social behaviors was not reported, and the nature of the study itself was
descriptive and causal or functional relationships cannot be reported. Results indicated
that the subjects in the study did engage in peer-related social interactions as both
initiators and responders for a variety of different reasons.
Ingersoll and Schreibman (2006) conducted a study to assess the benefit of a
naturalistic approach to teaching object imitation. Five children with autism participated
in the study. The participants ages ranged from 2-3 years old and all five exhibited
delays in spontaneous object imitation during play with others. The study took place on a
university campus. Baseline data were collected prior to the start of the intervention. A
single-subject, multiple-baseline design was conducted across participants (Hersen &
Barlow, 1976). The treatment consisted of five phases that each lasted two weeks.
Generalization was conducted to determine if the participants generalized the skills
learned in the study to new places, objects, and toys. The dependent measures were
imitation, language, pretend play, and coordinated joint attention (Ingersoll &
Schreibman, 2006).
Interobserver reliability was obtained for 25% of the observations and Kappa
coefficients were calculated for each dependent measure. The visual analysis was
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conducted on the data collected (Gliner, Morgan, & Harmon, 2000). Results of the study
concluded that all participants made significant gains in their spontaneous object
imitation. Another strategy used to teach children with autism social and play skills is
VMO. Many VMO studies have been linked to successful interventions for children with
autism.
Summary of Research Related to Social Play Skills
Children with autism learn in a variety of ways, but have difficulties with social
and play interactions with typical developing peers. Strategies used to promote the
positive increases in children with autism’s social play skills can be found in the
literature. The literature supports the benefits of using interventions aimed at improving
social play skills with children with autism. First, using peers in interventions can help
build and support friendships between children with autism and typical peers (Liber et al.,
2008). Boyd et al. (2011) reported that individuals with autism who receive intervetnions
in their natural settings demonstrate an increase in social skills compared to those who
receive interventions in other settings. Finally, interventions that target young children
with autism can be beneficial and more researchers should try to conduct studies geared
towards young children (Ingersoll & Schreibman, 2006). Another area of the literature
that places an emphasis on strategies for teaching social play skills to children with
autism is VMO.
Review and Analysis of Studies Related to VMO
Paterson and Arco (2007) examined the effectiveness of VMO on generalized toy
play for two males with autism. The participants selected for the study were high
functioning, but had difficulties engaging in play activities with peers. One participant
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was 6 years old and the other was 7 years old. The study took place in a suburban
elementary school in Perth, Western Australia. Two sets of toys were used in the study
(related toys and unrelated toys). Related toys referred to: a crane play set, a bulldozer
play set, a dump truck play set. Unrelated toys referred to: a construction site play set, a
helicopter play set, and a jet ski play set. The participants viewed a VMO engaging in
the appropriate play with the selected toys. Each video model was 2-minutes in length.
Data were collected using a 10-second partial interval scoring method The dependent
variables were appropriate verbal and motor behaviors. Appropriate verbal behaviors
were defined as verbal statements or sounds that related to the toy or play situation.
Appropriate motor behaviors were defined by Paterson and Arco (2007), as motor
behaviors or play actions that related to the toy or play situation.
For the purposes of this research two separate single subject experimental designs
were used. Data for one participant was collected using a multiple baseline across
behaviors that incorporated a withdrawal phase. Data for the other participant was
collected using a multiple baseline across behaviors. Baseline data was collected for each
related and unrelated toy for a total of six baseline sessions for each participant. Baseline
sessions were 3-minutes in length. For the intervention phase the participants sat at a
table next to the researcher and viewed a VMO of appropriate play behaviors. The
researcher prompted the participants to pay attention to the video and if needed pointed to
the screen to redirect the participant’s attention back to the video. The participants
viewed the videos two times and then were directed to play with the toy that was
presented in the video. The participants engaged in the play activity for 3-minute
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sessions and were verbally praised when play that was appropriate with a toy was
observed.
The results of this study showed an increase in appropriate play behaviors from
both participants after viewing the VMO’s. Generalization was not part of the data
collected for the study, but was observed by one of the participants. The results showed a
decrease in repetitive motor play, but the effects of repetitive verbal play were not
observed, due to the participant’s low levels of communication and language skills. In
conclusion, VMO is a beneficial way to teach appropriate play skills to children with
autism.
Maione and Mirenda (2006) employed a model to assess the effects of using
VMO and video feedback to teach children with autism to use social language to engage
with typical peers during play activities. One participant in this study was a 5 year old
male with autism. The two other participants were typical peers, one a 5 year old male
and one a 7 year old female. Prior to the study the child with autism’s parents reported
that they were concerned about his social language and play skills. The study was
conducted in the child’s home. There were three activities that were paired with the
VMO’s (Play Doh, Chevron cars, and a tree house) and each activity took place in a
different room in the house. The videos created for the intervention where created using
adults as the models.
The dependent variables in the study included (a) total number of verbalizations,
(b) the frequency of scripted and unscripted verbalizations, and (c) the frequency of
initiations and responses (Maione & Mirenda, 2006). Scripted verbalizations were
defined as verbalizations that matched the video model and unscripted verbalizations

	
  

26	
  

	
  
were different from the video model. A multiple baseline design across the three
activities was used to determine the effects of the intervention. Each activity consisted of
a different number of phases, but all three activities required at least one phase of the
treatment to be VMO. Baseline was conducted in the child’s home two to three times per
week and consisted of 15-minute activity sessions. A stabile baseline was established
before the researchers transitioned into the intervention phases.
Once treatment began the child with autism was required to watch one of the
three different videos created and each video varied in length from 3 to 9 minutes. Interrater reliability was scored for 35.7% of all sessions. In order to ensure treatment fidelity,
the researcher created a form the parents and tutors had to complete daily during the
intervention. The researcher observed 10% of the VMO sessions first hand. There was a
second set of treatment fidelity forms used during each of the three activities and was
completed after every activity session.
In conclusion, the data suggested that there was a significant increase in social
language in two of the three activities as a result of the VMO’s alone. The study focused
on the play and communication skills of the child with autism and not on training the
peers and the results indicated that the child with autism still improved without the
typical peers being trained. One limitation of this study, is that it only had one participant
and the participant had been receiving home based therapy and services prior to the
intervention. Another limitation of the study is that long-term generalization data was not
collected. Overall the study was successful and did indicate that children can learn from
individuals they are unfamiliar with through VMO’s.
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Marcus and Wilder (2009) conducted a study comparing two forms of video
modeling to teach textual responses in children with autism. The researchers compared
VMO’s to self-video modeling. Three participants were used in this study, two boys and
one girl. One participate was 4 years old and the other two were 9 years old, all the
participants had a diagnosis of autism, spoke in multiple word sentences, and could
imitate others. The study was conducted in two of the participant’s homes and in school
for the other participant. The purpose of the intervention was to teach Greek and Arabic
letters to the participants using both forms of video modeling (VMO & VSM) to compare
which one was more significant. There were two video tapes created for each participant
(one of others performing the skill and one of the children performing the skill).
The dependent variables in the study were correct trials, which consisted of vocal
response that matched the letters on the index card that was presented to the participant.
The percentage of correct trials was collected during each session and divided by the total
number of trials and multiplied by 100. Inter-observer agreement was collected on 35%
of the sessions. During the baseline phase the participants were exposed to 10 different
letters and before the intervention began 5 of the letters from the baseline session were
randomly assigned to the intervention. All three participants improved in their ability to
correctly respond to the new letters in both the VMO phase and the self-video modeling
phase, although all three participants did score higher using the self-video models. All
three participants reached criteria in the self-video modeling and only one reached criteria
in the VMO intervention.
The participants may have not reached criteria on the VMO due to the fact that
they were not comfortable with the peer in the video. Future research is needed to
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determine whether children perform better with models created by highly preferred peers
versus non-preferred peers. Another reason the participants may not have performed to
the best of their ability during the video models may be due to the nature of the activity.
There are limitations to this study including (a) feedback was only provided during video
modeling conditions, (b) it is possible that the participants acquired textuals more quickly
in the self-video modeling session due to the practice they had with the textuals prior to
the study in order to create the self-video models, and (c) the stimuli used in the study
was not developmentally appropriate for the ages of the participants.
MacDonald, Sacramone, Mansfield, Wiltz, and Ahearn (2009) conducted a study
that used video models to teach children with autism how to engage in pretend play with
typical peers. Two male children with autism participated in this study and were both
enrolled in a preschool classroom. Two typically developing preschool students were
selected to participate as peer tutors in this study. The typical peers chosen for the study
displayed the following behaviors (a) followed adult instructions, (b) were assertive in
play sessions, and (c) capable of remaining engaged in activities. The study took place in
the preschool that the subjects and typical peers attended. Baseline and video modeling
sessions were conducted in a small classroom located inside the building. Each subject
participated in one session each day and the sessions were all video taped. Three
different play sets were used to teach reciprocal pretend play skills and scripts were
developed for each play set. The video models were created using adults as the models.
The dependent variables of the study were the following responses: (a) scripted
verbalizations, (b) scripted play actions, (c) unscripted verbalizations, (d) unscripted play
actions, (e) cooperative play, and (f) reciprocal verbal interaction chains. Each play
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sessions was 4-minutes in length and data for each scripted behavior was recorded for
each individual child. A multiple-probe experimental design was used across play sets to
determine the effects of the video models on the reciprocal pretend play skills. Baseline
sessions were conducted prior to the beginning of the intervention and mastery probes
were conducted prior to the introduction of a new play set. In order for each subject to
meet the mastery level they had to accurately model a specific number of motor
movements and verbalizations for each of the three play sets. Inter observer agreement
was calculated in 45% of the scripted verbalizations and actions sessions.
The results indicated that the subjects increased their ability to engage in
reciprocal pretend play skills with typical peers. One interesting observation the
researchers discussed was the play behaviors of the typical peers with the children with
autism prior to the intervention. The typical children displayed appropriate pretend play
skills with other typical peers, but not with the children with autism until they were
included in the study. However, one limitation of this study was the lack of extended
novel play, but there was an increase in cooperative play between the children with
autism and the typical peers. Another limitation was the lack of generalization skills to
other settings or activities.
Sherer, Pierce, Paredes, Kisacky, Ingersoll, and Schreibman (2001) conducted a
study to compare the efficacy of “self” versus “other” video modeling. Five male
children with autism participated in the study. In order to determine which is better
“self” or “other” video models, the researchers had to create each type of video model for
each of the five participants. The video models were created to ask the participants
personal questions about themselves that their parents reported they wanted them to
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respond to. All the sessions were conducted in each participant’s home, except for one
participant whose sessions were conducted in a research laboratory. The two single
subject designs used in the study were a multiple baseline design and an alternating
treatments design.
The baseline phase consisted of asking all five participants to answer 20
questions. After baseline was complete 8 of the 20 questions were randomly assigned to
the VMO’s created for each individual participant and the remaining four questions were
used for generalization. All sessions of the intervention were video taped and the correct
responses were recorded. Reliability data were collected for 33% of all sessions across all
participants. The results of the study, were inconclusive as to which type video modeling
is better “self” or “other”, two participants performed well on both types of videos, two
participants did not perform well on “self” types of videos, and one participant’s
acquisition of the skills took very long. In conclusion, the overall findings of the research
indicate that video modeling is a rapid and effective treatment for some individuals with
autism. Findings of this study suggest that using “other” as model is as effective as using
“self” as model.
Apple, Billingsley, Schwartz (2005) conducted a study that focused on teaching
compliment-giving responses and initiations through video modeling with embedded
explicit rules for giving complements. Two preschool children with autism participated in
the study. The participants were high-functioning and exhibited language ability,
intellectual functioning, and academic performance at grade level. They were in a half
day integrated preschool program that offered an extended day for children with autism.
Prior to the study the researchers observed the subjects ability to give compliments.
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Parents were also asked whether or not their child engages in conversations that involve
giving compliments. VMO’s were created with adults as the models and focus of the
videos was on the appropriate ways to give out compliments.
Data were collected on the frequency of compliments made during 15-minute
sessions for each subject. Compliments given 15-seconds after a peer’s initiation were
tallied as initiations. A multiple-baseline design across participants was used to assess
the effectiveness of the intervention. Each subject participated in a baseline phase, video
modeling phase, and two subsequent phases after review of the video modeling results.
Interobserver agreement was calculated across all phases for each subject for 33% of
observational periods. Agreements between the primary and secondary observers were
calculated and interobserver agreement for both subjects was found to be 100%.
The findings of this study are consistent with those of other studies that have
determined that using VMO’s to teach social skills can be beneficial to children with
autism. The results also indicate that embedding explicit rules into the video models can
increase the rapid acquisition of the skills of individuals who have never been taught the
behaviors. The subjects in the study were able to generalize giving compliments after the
intervention finished. The researchers continued with a second part to the first initial
study and conducted another VMO study that required the subjects to determine
structurally different statements as compliments. This study followed the same procedure
as the first study and further verified that VMOs are effective tools for teaching social
responses to children with autism.
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Summary of Research Related to VMO
VMO interventions have been utilized for preschool children with and without
autism. The literature supports the benefits of using VMO with children with autism and
typical peers to teach play skills (Paterson & Arco, 2007; Maione & Mirenda, 2006;
MacDonald et al., 2009) and social skills (Apple et al., 2005; Marcus & Wilder, 2009;
Sherer et al., 2001). There are several components found in the successful interventions.
First, typical peers are encouraged to engage socially and in play behaviors with the
children with autism (Maione & Mirenda, 2006 & MacDonald et al., 2009). Using others
as models is as effective as using self-models and alleviates the chances of the subjects
learning the strategies used prior to the start of the intervention phase (Paterson & Arco,
2007 & Sherer et al., 2001). Even though children with high functioning autism usually
have elevated language skills, they still need remediation in the area of social skills and
rely on studies to teach them the appropriate ways to interact in social situations (Apple
et al., 2005). Finally, using stimuli that are developmentally appropriate for the
participants in the study is imperative and an ethical responsibility of the researcher
(Marcus & Wilder, 2009). Throughout the studies examining VMO interventions with
children with autism, researchers stress the importance of extended research in this area.
Review and Analysis of Studies Related to PIPRT
Another strategy used to teach children with autism social and play skills is
PIPRT. PIPRT has been cited in the literature numerous times and many of the studies
implemented have proven to be successful interventions for children with autism.
Kuhn, Bodkin, Devlin, and Doggett (2008), conducted a study to increase two
children with autisms social interactions by using PIPRT. These researchers evaluated
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the ability of peers in special education to implement PIPRT with two males with autism.
One subject was eight years old and the other subject was seven years old. Along with
the two children with autism five peers in special education (identified as students with a
disability by the Battelle Developmental Inventory (BDI)) were also used. One of the
peers had mild mental retardation, three had diagnoses of specific learning disabilities,
and one had a diagnosis of developmental delay. The intervention took place in a rural
southeast town in an empty classroom in the children’s school.
The researchers used PIPRT to facilitate interactions (opportunities to interact or
peer prompts), responses (a verbal, gestural, or physical indication that the child
understood the peer or answered the peer), rate of responses to prompts (number of
responses divided by the number of prompts), and initiations (beginning a conversation
with a peer without a prompt, approaching a peer to play without a prompt). All of the
dependent measures were recorded with a video-recorder and frequency data was
collected for each of the dependent variables. A multiple baseline design across peer
groups was implemented. Visual analysis of the data was utilized and data were
presented in graphs. Interobserver agreement was calculated for 100% of the intervals.
Reliability was calculated by the percent of agreement of each event (total agreements
divided by the total number of agreements plus disagreements), all video taped sessions
were reviewed and a percentage agreement between all researchers was 92%. Treatment
integrity was also assessed on 33% of the video taped sessions and 98% of those were
found to have been implemented with integrity.
The results of the study indicated an increase in both the peers and the targeted
subjects social interactions. All participants demonstrated positive increases in
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opportunities for interactions, responses to peer prompts, and initiations of conversation
and play. The researchers noticed that the playgroup with only two peers performed
better than the playgroup with three peers. The researchers concluded that the high rates
of responding could be attributed to the differentiated prompts that were presented to the
subjects (verbal, gestural, and physical). Future research in the area of social interactions
contingent upon peer group size is needed. In conclusion, the study findings suggest that
the treatment was beneficial to the children with autism and the peers.
Koegel, Symon, and Kogel (2002), performed a study with families and children
with autism to improve the children’s communication skills and the parents
implementation skills of PIPRT. The parents were taught to use PIPRT strategies with
their children throughout the study. Five families were selected that lived in different
cities across the United States, nowhere near the autism center where the trainings
normally take place. There were nine parents total and all had received their high school
diplomas, eight of the nine parents had some post-high school education degrees. All of
the families spoke English and ranged from middle class to upper-middle class
socioeconomically. The five children with autism selected for the study were all
diagnosed with autism according to the definition in the Diagnostic and Statistical
Manual for Mental Disorders-Fourth Edition and displayed impairments in social
development, verbal and nonverbal communication, and had a limited range of interests.
All five of the children with autism chosen for the study ranged in age from 3-5 and were
all enrolled in some type of preschool program. The trainings took place in small clinical
playrooms in California and in community settings (restaurants, parks, and the hotels the
families stayed in). Pre-intervention and follow-up measures were all conducted in the
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child’s home with the primary caregiver during meals, play, and the normal daily routines
of the household.
A multiple baseline across participants design was used and the entire study took
44 months to complete. The parents were trained intensively on the use of PIPRT with
their children. The one impairment area that the parents all deemed as the most severe
for their children was communication. The parents were trained to use the motivational
strategies of PRT to improve the communication skills of their children with autism.
Baseline was collected prior to the start of the study in each of the families’ homes and
the sessions were video-taped over a 2 to 3 week period with the first 10 minutes of each
activity selected for analysis. Once the parents were trained on the PIPRT they were
video-taped again during the intervention phase. The video- taped sessions lasted 10
minutes and the parents were encouraged to interact with their children using the probing
strategies they learned in the PIPRT sessions. The probes from the classroom and
community were collected during the 10-minute sessions. Follow-up was conducted 3
months after the intervention concluded and took place in the families homes.
The three dependent variables that were measured in the study were (a) parents
improvement of PIPRT motivational strategies, (b) the children’s expressive verbal
communication, and (c) the parents composite affect score during interactions with their
children. The 10-minute video-taped sessions were scored using 2 minute intervals that
consisted of six techniques that were observed with the parent and child interactions and
each session was scored correct or incorrect. In order for the parents to meet the criterion
on the six techniques used they had needed 80% of the intervals to be scored correct. In
order to assess whether or not the parent PIPRT training had an impact on the child’s
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communication skills, the child’s verbal responses were calculated. Verbal responses in
this study consisted of requests, refusals, comments, responses, and questions.
The researchers also used a 6-point Likert scale to rate the parent’s happiness,
interest, and stress while interacting with their children. The average scores from the
Likert scales were calculated to obtain a composite affect score. Each of the 10 minute
video-taped sessions were also reviewed and scored by the primary observer and a
reliability observer. Reliability measures were collected across each experimental phase
for at least 33% of the sessions. The results indicate that the parents (a) increased their
use of PIPRT motivational strategies, (b) children’s expressive vocabulary increased, and
(c) parents were rated as having a more positive affect when interacting with their
children. The researchers noted that the families may have changed the dynamic of their
household during data collection to provide more opportunities for their children to
communicate. In conclusion, parents who received PIPRT training are more likely to use
the training in their homes with their children and the children who participated in the
study increased their communication skills.
Stahmer (1995) conducted a study that used PIPRT to teach 7 children with
autism to engage in symbolic play skills. The participants had to complete language
testing before entering the study. The study was designed to investigate: (a) using PIPRT
to teach symbolic play to children with autism who were developmentally ready, (b)
examine the individual differences that affect the acquisition of the skills, (c) assess
generalization and maintenance, (d) examine changes in interaction skills after training,
(e) examine the changes in symbolic play relative to language-matched controls, and (f)
to control for an effect of interactions with an adult and isolated play. The participants in
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the study were 7 males diagnosed with autism. The seven participants ranged in age and
the oldest participant was 7.5 years old. The intervention took place primarily in the
homes of each of the participants, but was completed at the school site for one
participant. All sessions of the study were video-taped and baseline data was collected
on all participants. A single subject multiple baseline across subjects design was used
employed.
Before the intervention began baseline date were collected on all the participants.
During the intervention phase the participants play behaviors were video-taped for 14minute segments over several days. Five of the participants received symbolic play
training (SPT) and then PIPRT. Two of the participants received language training (LT)
prior to the start of the SPT and PIPRT sessions.
Along with the visual analysis of the data, correlational analysis was performed.
Participants language scores were significantly related to the elicited symbolic play after
training. The symbolic play levels and spontaneous symbolic play levels all correlated
with play complexity. Overall the participants performed better in interactive behavior
after receiving symbolic play training. All of the participants in the study demonstrated
an increase in symbolic play and play complexity after the intervention. Although the
participants increased their symbolic play and play complexity skills, they did not,
however, improve their interactions with peers and did not respond well to peer
initiations. One suggestion for future research may involve using typical children in the
study to increase the peer initiation skills of children with autism.
Harper, Symon, and Frea (2008) employed a study that used typical peers to
improve the social skills of children with autism during recess time. The typically
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developing peers who participated in the study were trained using PIPRT. The subjects
in the study were two fully included third grade students each with a diagnosis of autism.
The criteria for inclusion in the study was (a) diagnosis of autism, (b) fully included in a
general education classroom, and (c) social skills goals on their existing education
program. The subjects attended a kindergarten through sixth grade elementary school in
a diverse urban school district outside of Los Angeles, California. The subjects were all
in third grade and were fully included in the general education classroom. Both subjects
received instruction from a general and special education teacher, although one subject
did receive supports from a one-on-one instructional aide. The subjects all participated in
recess three times a day. A concurrent multiple baseline design across subjects design
was used to evaluate the effects of peer mediated strategies during structured play times.
Baseline data were collected on the playground for both subjects for 10-minute durations.
Baseline data were collected until both subjects reached a stable pattern for participation
in the study.
The typically developing peers who participated in the study as peer trainers were
trained in the classroom setting for 20-minute sessions, while the targeted subjects were
playing on the playground. The peer trainers were trained in the five components
(gaining attention, varying activities, narrating play, reinforcing attempts, and turntaking) of PIPRT. Two peer trainers were assigned to each subject each day during the
intervention. Generalization probes were taken for 4-5 sessions after the intervention for
10-minute sessions on the playground. The dependent variables were individualized for
each subject. For one subject the dependent variables were frequency of attempts at
gaining attention of peers and frequency of turn-taking interactions. For the other subject
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the dependent variables were frequency of initiations to play and the frequency of turntaking exchanges. For each subject the initiation and turn-taking data was collected
through event recording in 10-minute sessions during morning recess.
Two observers independently, but simultaneously, scored the occurrence of the
targeted behaviors to ensure inter-observer reliability. Inter-observer reliability was
calculated for one-third of the sessions across each phase of the study for both subjects.
The inter-rater reliability was calculated using the formula (agreements divided by the
number of agreements plus disagreements and multiplied by 100). For one subject there
was a 94% and 92% agreement and for the other subject there was a 93% and 92%
agreement. As a result of the intervention both subjects increased their social play
interactions on the playground, although one subject did significantly better than the
other subject. Using PIPRT to train peers to implement the procedures of the
intervention enabled the subjects with autism to be a part of the natural school climate.
The researchers also concluded that the subjects were more independent than those who
are trained by adults.
Thorp, Stahmer, and Schreibman, (1995) examined the effects of sociodramatic
play training on children with autism using a variation of PIPRT. Three children were
chosen for the study, each had a diagnosis of autism, lacked sociodramatic play skills,
and lacked communication skills. All three of the subjects were male and ranged in age
from five to nine. One subject’s training took place in his home and a clinical setting,
another subject’s training took place in his home, and the last subject’s training took
place in his school. All sessions were video-taped and were 12-minutes in length. Data
were collected on the percentage of time the child engaged in a specific behavior (role
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playing, make-believe transformations, persistence, social behavior, and verbal
communication). The data were collected in 30-second intervals and the percentage of
time each child engaged in the specific behaviors was calculated separately by dividing
the number of intervals in which the behavior occurred by the number of intervals (x100).
There were two sets of toys (training toys and generalization toys) used in the
study. The subjects were taught sociodramatic play using the training toys and were given
access to the generalization toys during baseline, post training, and follow-up. Baseline
was completed on all subjects before the intervention began. Each baseline session was
video-taped for 12-minutes. The subjects were trained two to three times a week to a
total of 16 hours of training. The PIPRT was modified in accordance to the procedures
described in the Pivotal Response Training Manual by Koegel et al. 1989, by the
researchers to incorporate sociodramatic play as the targeted behavior. The study utilized
a single subject multiple baseline design across subjects (Hersen & Barlow, 1976) and
the percentage of time each child engaged in a particular behavior was calculated.
Reliability and Interobserver agreement was calculated for each of the categories. As a
result of the study, positive improvements of the subject’s sociodramatic play skills,
language skills, social behavior were recorded. The subjects in the study demonstrated
the ability to generalize across toys, settings, and individuals. In conclusion, the Thorp,
Stalhmer, and Schreibman (1995) stated that since the play training was enjoyable for the
subjects, this intervention maybe a strategy to use when trying to make dramatic behavior
changes in children with autism.
Koegel, Vernon, and Koegel (2009) conducted a study using PRT to improve
social initiations in children with autism using reinforcement and embedded social
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interactions. Three male participants who were 3 years old were selected for this study.
An ABAB design was used to assess the differences in the two treatment conditions (nonembedded and embedded social conditions). For one of the participants an alternating
treatments condition was used within the same probe during the final two intervention
sessions. The dependent variables in the study were examined to determine whether the
embedded social condition had an effect on the child’s self-initiated social behavior. The
dependent variables in this study were: (a) reinforcer strength, (b) self-initiate social
engagement during communication (physical orientation and direct affect), (c) nonverbal
dyadic orienting, and (d) general child affect.
Interobserver reliability was scored for 30% of all sessions with two independent
observers. To correct for change agreement, Cohen’s kappa was calculated. Any
agreement was defined as both observers recording an occurrence and disagreement was
defined as only one observer recording an occurrence. The mean percentage agreement
was 98% and Kappa (reinforcer strength measure) was calculated at .91. During the
communication measure the self-initiated social engagement was recorded using 10second intervals and both observers had to score identical for an occurrence or
nonoccurrence. The mean percentages for social agreement intervals were 82% and
Kappa was .64. The dyadic orienting measure was scored the same as the two previous
measures with a mean of 89% and a Kappa of .78. The total percent agreement for child
affect was 94% with a Kappa for general child affect .87. The effect size for all three
participants using Cohen’s d was large for social engagement (participant 1 d = 11.2,
participant 2 d = 4.2 and participant 3 d = 4.3), nonverbal dyadic (participant 1 d = 7.8,
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participant 2 d = 3.6 and participant 3 d = 4.4), and for general child effect (participant 1
d = 2.9, participant 2 d = 4.3 and participant 3 d = 3.5),
The results indicated increased levels of child initiated social engagement during
communication, improved nonverbal dyadic orienting, and higher ratings of child affect
were evident during sessions with embedded social interactions. The researchers
concluded that this study would be effective with children who demonstrate low levels of
social engagement during intervention. They identified variables that might be useful in
future research on social engagement for children with autism.
Baker-Ericzen, Stahmer, and Burns (2007), implemented a large-scale study on
the efficacy of PIPRT for children with autism. The study provides a large-scale
assessment of (a) the effectiveness of a community-based parent education PIPRT
intervention and (b) whether specific child variables are associated with the outcome.
One hundred and fifty-eight families, all having children diagnosed with autism,
participated in the study. The children with autism were heterogeneous with regards to
age, gender, and race/ethnicity. All parent education trainings took place at an outpatient
clinic in a children’s hospital in southern California. The therapists that conducted the
parent trainings all received PIPRT previous to the parent training sessions. The parents
were required to attend the training sessions for a total of 12-weeks. The parents spent 1
hour a week in the training sessions and were trained on PIPRT strategies for increasing
their child’s motivation. Parents were taught the following: (a) clear
instructions/questions, (b) intersperse maintenance task, (c) child/choice/shared control,
(d) direct/natural reinforcers, and (e) reinforcement of attempts.
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A series of four statistical analyses were conducted and the results indicated that
the boys and girls in the study showed no significant differences in communication, daily
living, socialization, and motor skills at pre-intervention. There was a significant
difference reported in the Adaptive Behavior Composite scores at pre-intervention, with
girls performing significantly higher then the boys. The younger children (3 and younger)
included in this study show the least impairment at intake and the most improvement
between pre- and post- scores. One limitation to the study was the parents’ mastery of
PIPRT skills and whether follow through was conducted when they were at home. The
strengths of the study are (a) use of valid and reliable assessment instruments, (b) use of
an accelerated treatment program, and (c) involving the parents in the study.
Summary of Research Related to PIPRT
The literature supports the benefits of using PIPRT to teach children with autism
play skills (Stahmer, 1995;Thorp et al., 1995; & Harper et al., 2008) and social skills
(Kuhn et al., 2008, Koegel et al., 2002; Baker-Ericzen et al., 2007; & Koegel et al.,
2009). There are several components found in the successful interventions. First, typical
peers are encouraged to engage in social interactions in children with autism (Kuhn et al.,
2008 & Harper et al., 2008). Parents are being trained on how to interact with their child
and how to train others to interact with their children (Baker-Ericzen, 2007 & Koegel et
al., 2002). In order to increase children with autism’s symbolic play and play
complexity, typical peers should be paired up with the children with autism to increase
their peer initiation skills (Stahmer, 1995). Engaging children with autism in play-based
activities can increase positive behavior changes (Throp et al., 1995). Finally, children
who demonstrate low levels of social engagement would benefit from PIPRT strategies if
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implemented using reinforcement and embedded social interactions (Koegel et al., 2009).
Throughout the studies examining PIPRT interventions with children with autism,
researchers stress the need for more research in this area.
Review of Literature Summary
Interventions and strategies used with children with autism to promote social play
skills lay the foundation for friendship making skills, peer acceptance, and society
acceptance. Children with autism need to learn how to engage with typically developing
peers if they want to live independently one day. Liber et al. (2009) trained typical peers
to engage with children with autism during play interactions. The subjects in the study
all increased their engagement in play activities and decreased the amount of adult
prompts normally needed to increase in their engagement. Boyd et al. (2011) conducted
a study in the natural setting with typically developing peers to observe whether or not
children with autism would be able to engage in social interactions with peers as initiators
and responders. The children in the study did engage in peer related social interactions in
the social environment. Ingersoll and Schriebman (2006) also considered a more
naturalistic approach to teach object manipulation to children with autism. The
participants in this study did make significant gains in their object manipulation and were
able to generalize the new skills (imitation, language, pretend play, and joint attention)
across settings, objects, and toys. Children with autism can learn how to play
appropriately if they are taught the necessary skills needed to interact with typically
developing peers. Children with autism need to be taught the necessary skills to interact
with typically developing children in natural settings where they can interact with their
peers.

	
  

45	
  

	
  
Strategies used to teach children with autism social play skills can effect their
overall development of the skills. One strategy used to teach children with autism social
play skills is VMO. Paterson and Arco (2007) conducted a study to examine generalized
toy play with children with autism. The results of their study showed an increase in
appropriate play behaviors for the subjects after the VMO intervention. VMO’s have
also been used to increase children with autisms social language skills allowing them to
interact with typical peers. Maione and Mirenda (2006) employed a study using VMO’s
to increase children with autisms social language and the results indicate that subjects
social language increased after viewing the videos.

VMO’s have been compared to

other types of video modeling and in a study conducted by Marcus and Wilder (2009)
and Sherer et al. (2001) VMO’s were compared to self-video modeling (VMS) and the
VMO’s were found to be more beneficial than the VMS. Apple et al. (2005) trained
children with autism how to give complements and initiations through the use of VMO’s
and found that using VMO’s is a successful intervention for children with autism. VMO
have proven to be a successful intervention for children with autism in regard to social
play skills, but another method used in the literature is PIPRT.
Along with VMO, PIPRT has been found to be a successful intervention to
increase social play skills for children with autism. Kuhn et al. (2008) study concluded
that not only did the children with autism benefit from the intervention, but the typically
developing peers used in the study benefited as well. Both increased their response and
initiations of conversational play skills. Stahmer (1997) taught children with autism
symbolic play skills, but did not use any typical peers. The results of the study showed
an increase in symbolic play skills, but one suggestion was that the researchers use
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typical peers to engage with the children with autism. Harper et al. (2008) employed a
study with typical peers to improve social play skills in children with autism during
recess. The results of the study indicated that training the peers to implement the
intervention enabled the subjects to be part of the school climate and they were more
independent then children who were trained by adults. The sociodramatic play, language,
and social behaviors of children with autism increased when they were taught appropriate
soicodramatic play, language, and social behaviors using PIPRT (Thorp et al., 1995;
Koegel et al., 2009). Koegel et al., (2002) and Baker-Ericzen (2007) used PIPRT
techniques with parents of children with autism to increase language and social skills.
The results of both studies showed an increase in language in social skills by the children
with autism as well as an increase in engagement with the parents and their children.
PIPRT is an effective strategy used with children with autism to increase social play
skills.
In Summary, effective strategies found in the research include studies that use
typical peers to engage in social interactions (Maione & Mirenda, 2006; Liber et al.,
2008; Kuhn et al., 2008; Harper et al., 2008 MacDonald et al., 2009; Marcus & Wilder,
2009), use developmentally appropriate stimuli (Marcus & Wilder, 2009), encourage play
based activities to promote social play skills (Paterson & Arco, 2007; Maione & Mirenda,
2006; MacDonald et al., 2009), encourage parent participation (Koegel et al., 2002;
Baker-Ericzen et al., 2007), increase social initiations and responses ( Boyd et al., 2011;
Paterson & Arco, 2007; Maione & Mirenda, 2006), use VMO (Sherer et al., 2001; Apple
et al., 2005; MacDonald et al., 2009; Marus & Wilder, 2009; Maione & Mirenda, 2006;
Paterson & Arco, 2007), and use PIPRT with children with autism (Kuhn et al., 2008;
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Koegel et al., 2002; Stahmer, 1995; Harper et al., 2008; Thorp et al., 1995; Koegel et al.,
2009; Baker-Ericzen et al., 2007).
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CHAPTER 3
METHODOLOGY
This study involved an examination of the relative effectiveness of VMO versus
PIPRT to increase participation in social play skills in children with autism. The student
participants with autism received both interventions (VMO and PIPRT) in a random
assigned order across sessions. Student participants were identified by teacher report and
subsequent observations were conducted to determine if the selected participant matched
the predetermined criteria for participation in the study. Student participants each have a
completed Social Skills Rating Scale (SSRS) and The Preschool Play Behavior Scale
(PPBS), the parents of the participants acted as raters along with the classroom teachers.
Baseline data were collected for all participants under current classroom conditions.
Typical peers were used in both the VMO and the PIPRT interventions. The typical peers
used in the VMO intervention were actors in the videos and the typical peers used in the
PIPRT intervention were models who displayed the appropriate social play skills with the
participants. The typical peers were selected according to the following guidelines: (a)
must exhibit good social skills, language, and age appropriate play skills, (b) be well
liked by other peers, (c) be compliant with adult directives, (d) attend to a task or activity
for 10 minutes, (d) be willing to participate, (e) attend school on a regular basis (Odom &
Strain, 1986; Pierce & Schreibman, 2007).
This chapter includes research questions for the study, followed by a description
of the participants, setting, instrumentation, and materials. The experimental design and
procedures are also discussed in detail, including methods for collecting data, verification
of inter observer reliability, and the analyses of the data.
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Research Questions
The study focused on the following questions:
1. Is VMO a more effective intervention than is PIPRT to teach social play skills to
children with autism? I predicted that during daily post training play sessions that occur
after each training session there would be a significant difference between PIPRT and
VMO as model when used with preschool children with autism on measures of social
play favoring PIPRT.
2. Will the positive effects of the most effective strategy predicted to be PIPRT
generalize to a playground setting? I predicted that there would be a significant difference
between daily post PIPRT training measures of social skills taken on the playground
during recess and the daily post VMO intervention measures of social skills taken during
recess in the same setting favoring PIPRT training.
Participants
Children with Autism. There were a total of four participants diagnosed with
autism who participated in the study. Each of the four participants selected for this study
attended an inclusive preschool program located on a University campus. The inclusive
preschool program services children from six weeks to five years old. Each participant’s
birth names were removed from the study and each was labeled by code to protect their
identity; participant one, two, three, and four. The parents/guardians of each participant
gave permission to allow their child to participate in the study and were asked to sign a
permission form (see Appendix A). For the purposes of this study only children between
the ages of 3.0 and 5.10 years were included.
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In order for a child to participate in the study the following criteria had to be met:
(a) been identified as a child with autism per the Nevada Administrative Code and has an
educational eligibility of autism (NAC, 2012), (b) currently be enrolled in an inclusive or
self contained program for preschool children with autism, (c) be three to five years old,
(d) be currently demonstrating inappropriate play and social skill behaviors but not have
significant deficiency in any of the aforementioned rudimentary social skill areas, (e)
demonstrate attending to television for up to five minutes, (f) imitate at least ten motor
movements, (g) are able to imitate at least ten verbal phrases.
Typical Peers. There were six typical peers (children without apparent disability)
selected for the study. The typical peer participants were initially identified by their
teachers and had to display the following social skill behaviors: (1) orientation: being
aware of another child by looking at them, their play materials or what they are doing, but
not entering into play; (2) parallel/proximity play: playing independently beside another
children rather than interacting with them, but simultaneously using the same materials or
play space; and (3) common focus: engaging in activities directly involving one or more
peers, including informal turn-taking, active sharing of materials, giving and requesting
items to and from someone else, showing something to someone else (Yang, Wolfberg,
Wu, & Whu, 2003).
Four of the typical peers were selected as PIPRT peer models who attended an
inclusive preschool program located on a University campus. Two of the typical peers
were selected as peer video models (VMO) and also attended an inclusive preschool
classroom located on a University campus. The parents/guardians of the typical peers
gave permission to allow their child to participate in the study and were asked to sign a
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permission form (see Appendix B). In order for the typical peers to participate in the
study the following criteria were met: (a) must exhibit good social skills, language, and
age appropriate play skills, (b) be well liked by other peers, (c) be compliant with adult
directives, (d) attend to a task or activity for 10 minutes, (d) be willing to participate, and
(e) attend school on a regular basis (Odom & Strain, 1986; Pierce & Schreibman, 2007).
The researcher asked all typical peer participants for assent to participate in the study and
at any time throughout the study they could have discontinued their participation without
any consequences. See Appendix C.
Teachers. Teachers were certified to teach in the state of Nevada. Their Nevada
State teaching licenses included non-provisional endorsements to teach children with
autism, early childhood children, and children with developmental delays.
Inter-rater Observers. Two doctoral students from the Educational and Clinical
Studies Department independently viewed videotapes to determine the percentage of
agreement for an estimate of inter-rater reliability. The observers were trained on the
identification of the target behaviors and participated in a training session that concluded
when each observer scored two consecutive sessions with 90% or higher agreement.
Each treatment and generalization session was video recorded and 25% of the video
recorded sessions were randomly selected and independently scored by both observers
using the same partial-interval recording system. For each included 30-second interval,
the observers independently recorded whether the dependent variables were present at
any time during the interval (Cooper et al., 2007). Each of the observers made one tally
mark (+) if the dependent variables occurred or one (-) if the dependent variables did not
occur during each 30-second interval (see Appendix I). Agreement was calculated using
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the interval-interval agreement = (interval agreements/interval agreements + interval
disagreements) x 100 (Cooper et al., 2007)
Settings
The study was conducted in two NAEYC accredited inclusive preschool
classrooms located on a University campus, serving students from six weeks to five years
old and on the associated playground.
Classroom(s). The inclusive preschool classrooms were designed to incorporate
best practices for early childhood-aged individuals with and without disabilities
(NAEYC, 2009) student enrollment in the classes was twenty-two children. Each
classroom had a teacher (either special education or general education or both) and
university student assistants.
Playground. Recess is a time during the school day where children have the
opportunity to leave the structure of the classroom and engage in physical self-directed
play activities with peers (Wood & Freeman-Loftis, 2011). During recess children have
the opportunity to develop social competencies and foster their imaginations, which can
lead to positive friendships with peers (Wood & Freeman-Loftis, 2011). The playground
was a fenced area that included an area of grass, an area with a cement ground for free
play, an area for sand play, and a play structure with steps, a sliding board, monkey bars,
a balance beam, ladders, and a chin up bar. The play structure had a rubber floor to
protect children from injuries and was located under a sunshade to shield children from
the suns Ultra Violet (UV) rays.

	
  

53	
  

	
  
Instrumentation
Pre and Post Playground, In Class Baseline, Intervention, Best Alone
Conditions. All three phases (baseline, intervention, and best alone phase) of the study
were video recorded and the videos were viewed and rated by the researcher. Baseline
data were collected in both classroom settings, the classroom and the playground, on each
participant prior to the social play skills intervention. Each baseline session (in-class and
playground) was video recorded for 15-minutes. During each in-class baseline session
the participant and a randomly selected typical peer played in the classroom with
common classroom toys. The participant and the typical peer were verbally prompted to
play; “it’s time to play”, then played with the toys. During each playground baseline
session the participant and the typical peer in the classroom were verbally prompted to
play; “it’s time to play”, and played outside on the playground. During both in class and
playground baseline sessions the children were not provided with any additional
instructions, rewards, prompts, or corrections. If the participant tried to leave before the
15-minutes was up, s/he was redirected back to the play materials both in class and on the
playground.
The researcher viewed the phase one (baseline) videos and data were collected on
the frequency of intervals in which one or more social play skills occurred (looking at
peer, taking turns, exchanging materials, requesting items (related to theme), asking to
play) (Lydon et al., 2011). The dependent variables were measured and marked
separately on the data sheet independent of one another for each interval. Phase two
(intervention) was also video-recorded daily.
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Before each intervention session in phase two the researcher collected baseline
data, as described previously, both in class and on the playground. Each baseline session
(in-class and playground) was video recorded for the first 15-minutes of structured play.
The researcher collected data during phase two to calculate the percentage on nonoverlapping data (PND) to determine if one treatment (VMO or PIPRT) was consistently
superior to the other treatment (Gast, 2010). Once the 15-minute baseline session was
finished the participants then received either treatment a (PIPRT) or treatment b (VMO).
The researcher viewed the phase two videos (intervention and baseline) and data were
collected on the frequency of intervals in which one or more social play skills occurred.
Data for phase two were collected after viewing the videos recorded of the first 15minutes of structured play activities and the first 15-minutes of recess on the playground.
For phase three (best alone), data were collected in the same manner and way as
in phase one (baseline) and phase two (intervention) with video recordings during the
first 15-minutes of structured play time in the classroom and the first 15-minutes of
recess on the playground. The researcher viewed the phase three (best alone) videos and
data were collected on the frequency of intervals in which one or more social play skills
occurred.
Social Play actions. For the purpose of this research, social play skills were
defined as looking at peer, taking turns, exchanging materials, requesting items (related
to theme), and asking to play. Theses definitions are consistent with those that appear in
the literature (Lydon et al., 2011). A partial interval recording system was used to record
the percentage of total intervals in which play skills were noted to have occurred. Each
30-second interval was scored as an occurrence (+) if the behavior was observed at
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anytime during the interval and as a nonoccurrence (-) if the behavior did not occur at
anytime during the interval (Cooper, Heron, Heward, 2007). Both occurrence (+) and
nonoccurrence (-) behaviors were marked to ensure that each interval had been scored.
See Appendix J.
Teacher Fidelity of Treatment Checklist. Teacher fidelity was collected and
assessed using inter-rater agreement in regard to a Procedural checklist. See Appendix D.
Social Validity Measure. Although not a specific focus of this study the teachers
completed a social validity rating scale based on the adaption of the Behavior
Intervention Rating Scale (BIRS) (Elloitt & Treuting, 1991). See Appendix E. Data
regarding the social validity was calculated by finding the mean and range of the Likert
scores for each question across teacher participants. The total average scores were
combined to determine an overall average score or social validity on a scale of 1 to 5.
Data regarding the teacher’s responses are reported in a tabular format.
Materials
Social Skills Rating Scale (SSRS). The SSRS (Elliot et al., 1988) was
administered to each teacher and all parents. The SSRS allowed the researcher to obtain
a more complete picture of the social behaviors of the participants from the parents and
teachers perspective. The SSRS evaluates a broad range of socially validated behaviors
that affect teacher-student relationships, peer acceptance, and academic performance
(Elliot et al., 1988).
The Preschool Play Behavior Scale (PPBS). The PPBS was given to each
teacher and parents to fill out on the selected participants. The PPBS is an assessment
tool that was used to determine the subjects nonsocial play behaviors. The PPBS
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evaluates a range of validated nonsocial play behaviors that will affect the relationships
the participant forms with peers (Coplan, R. J. & Rubin, K. H., 1998).
Recorded Videos for VMO. Videos were created with the typical peers and were
shown to the study participants on the video model days. Each video model consisted of
at least ten scripted verbal phrases and ten motor movements. The typical peers were
selected for participation following the previously stated criteria. The creation of the
video models required the researcher to practice and rehearse the created scripts with the
typical peers prior to video recording.
The researcher created two scripts for the video models prior to training the
typical peers. One script was created for the video model teaching appropriate social
play skills using the train play set and one script was created for the video model teaching
appropriate social play skills with the tree house play set (see Appendix F). Once the
scripts were created the researcher and a doctoral student trained the typical peers. The
training took place in the inclusive preschool classroom. Once both videos were created
the researcher edited the videos to insure that they were exactly four minutes in length
and transferred the videos to an iPad.
Train. A Lakeshore 100-Piece Wooden Train Set was used as a play activity.
The train set came with two locomotives, six latch-together rail cars, eight vehicles,
buildings, traffic signs and accessories to build a realistic town. The wooden train set was
used in this study, because it replicated a train play set, but was unlike any of the train
sets found in classrooms or in the subjects homes; a novel toy for the participants to play
with.
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Tree house Play Set. A Lakeshore Giant Tree house play set, Tree house play set
Furniture, and Tree house play set Play People was used as a play activity. The tree
house play set had six rooms: a kitchen with furniture, a living room with furniture, two
bedrooms with furniture, one bathroom with furniture, and one nursery with furniture.
The tree house play set was used in this study because it replicated a play doll house but
was unlike any of the doll houses found in classrooms or in homes. It was a novel toy for
the participants to play with.
Video Cameras and Tripods. A video camera (Sony Handycam HDR-PJ260V)
was used to record play sessions during all phases of the study (Pre and Post Playground,
In class Baseline, Intervention, and Best Alone). The presentation of the video
models/PIPRT and the intervention implementation was recorded to measure treatment
fidelity. In addition, all treatment and generalization sessions were recorded and included
in the measurement of inter-observer agreement.
Training
VMO Peer Models. The VMO peer models selected met the following criteria:
(a) must exhibit good social skills, language, and age appropriate play skills, (b) be well
liked by other peers, (c) be compliant with adult directives, (d) attend to a task or activity
for 10 minutes, (d) be willing to participate, (e) attend school on a regular basis (Odom &
Strain, 1986; Pierce & Schreibman, 2007).
The researcher created two scripts for the recording of the video models prior to
training the typical peers. One script was created for the recorded video the participants
will watch teaching appropriate social play skills using the train play set and one script
was created for the recorded video the participants will watch teaching appropriate social
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play skills with the tree house play set (see Appendix F). Once the scripts were created
the researcher and a doctoral student trained the typical peers. The researcher and a
doctoral student rehearsed the scripts with the typical peers and then modeled the scripts
using the play sets (train and tree house play set), while the typical peers observed. The
researcher and a doctoral student each worked with one of the typical peers to practice
and rehearse the scripts. The researcher and a doctoral student allowed the typical peers
to play together and observed them playing. The researcher and a doctoral student
provided feedback during the play sessions. Typical peers had to reach a criterion of
80% accuracy on the scripts before the videos were created. Accurate implementation
was defined as typical peer implementing a minimum of eight out of ten steps in the
scripts. See Appendix G. The training sessions took place in the inclusive preschool
classrooms and took four days to complete approximately 30-45 minutes each day.
During the first two sessions the researcher, a doctoral student, and two typical peers
created the train video and during the second two sessions they created the tree house
play set video. Once both videos were created and recorded the researcher edited the
videos so they were exactly four minutes in length and transferred the videos to an iPad.
PIPRT Peer Models. The PIPRT peer models selected met the same entry
criteria, as did the VMO models The PIPRT peer models were required to participate in
some peer training. Training sessions were about 3 to 4 ½ hours total according to
training manual (Pierce & Schreibman, 2007) and took place in the inclusive preschool
classrooms. All of the PIPRT peer models were trained simultaneously and were
provided with the opportunity to practice the strategies they learned with one another.
The researcher and one doctoral student conducted the PIPRT peer trainings. The
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trainings were broken into five sessions and took place during school hours, with parent’s
permission. During the first session the PIPRT peer models learned that they were going
to work with individuals who needed help learning how to play appropriately. The second
session consisted of role-playing. The third and fourth sessions consisted of more roleplaying, but the strategies used were elaborated upon. During the first four training
sessions, the researcher and a doctoral student rehearsed the ten strategies (see Appendix
H) with the PIPRT peers and then modeled the play behaviors using the play sets, while
the PIPRT peer models observed. The researcher and the doctoral student each worked
with one of the PIPRT peer models to practice and rehearse the ten strategies. The
researcher and a doctoral student allowed the PIPRT peer models to play together and
observed them playing. The researcher and a doctoral student provided feedback during
the first four training sessions. The fifth session took place in the inclusive preschool
classroom and the PIPRT peer model(s) were introduced to the participant(s) they worked
with. The researcher did not intervene at all during the session, but praised the PIPRT
peer model(s) after they were finished (Pierce & Schreibman, 2007). The researcher
observed the fifth training session and collected data to ensure the PIPRT peer models
were following the strategies learned in the training. The ten strategies used in the PIPRT
training manual were introduced during the four training sessions and data were collected
on the second, third, fourth, and fifth training sessions while the researcher observed the
PIPRT peer models to ensure that they were following the strategies learned in training.
See Appendix H.
PIPRT peer models had to reach a minimum of 80% accuracy overall on the ten
strategies before implementing the intervention. Accurate implementation was defined as
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a PIPRT peer model implementing a minimum of eight out of ten strategies during the
training session. The PIPRT peer models were trained the week before the intervention
phase began. Throughout the intervention phase the researcher viewed the videos to
ensure that the PIPRT peer models were still performing the strategies of the PIPRT
training with 80% accuracy. See Appendix I. If a PIPRT peer model did not demonstrate
the strategies with 80% accuracy the researcher retrained the peer or used one of the other
peers who was trained throughout the intervention phase.
Inter-rater Observers. Two doctoral students from the Educational and Clinical
Studies Department observed 25% of randomly selected video taped treatment and
generalization sessions. Each observer collected data on the number of social play
actions. Each participated in a training session that concluded when each observer scored
two consecutive sessions with 90% or higher agreement.
Design and Procedures
This study utilized an ATD to determine whether VMO or PIPRT was a more
effective intervention to teach social play skills to children with autism. The dependent
variables included the frequency of intervals in which one or more social play skills
occurred (looking at peer, taking turns, exchanging materials, requesting items (related to
theme), asking to play (Lydon et al., 2011). The study was conducted in three phases;
including baseline, intervention, and best alone.
Pre-Phase. Children were identified for participation via teacher recommendation
consistent with the previously discussed criteria. A letter explaining the study and
requesting consent was sent to teachers and parents of the potential child participants
(typical and children with autism). Only children’s whose parents gave consent were

	
  

61	
  

	
  
included in the study. The researcher asked all typical peer participants for assent to
participate in the study and explained that at any time throughout the study they could
discontinue their participation without any consequences. See Appendix C. Once
children participants were identified and consent forms collected (see Appendix B), the
researcher began training the VMO peers and created the video models. Once the video
models were created the researcher began training the PIPRT peer models and collected
baseline data on participant one.
Phase One – Baseline (Playground and In Class). The initial baseline phase
was collected in two settings, on the playground and in the classroom on each participant.
Baseline data was collected under current playground and classroom conditions. Each
baseline session (in-class and playground) was video recorded for 15-minutes. During
each in-class baseline session the participant and a randomly selected typical peer played
in the classroom with common classroom toys. The participant and the typical peer were
verbally prompted to play “it’s time to play” and played with the toys. During each
playground baseline session the participant and the typical peer in the classroom were
verbally prompted to play “it’s time to play” and played outside on the playground.
During both in class and playground baseline sessions the children were not provided
with any additional instructions, rewards, prompts, or corrections. If the participant tried
to leave before the 15-minutes was up, s/he was redirected back to the play materials both
in class and on the playground. Observers recorded the frequency of intervals in which
one or more social play skills occurred (looking at peer, taking turns, exchanging
materials, requesting items (related to theme), and asking to play) (Lydon et al., 2011) via
a video recording of the baseline sessions. Data were collected by video recording during
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the structured play activities for each session. Baseline data collection continued until a
trend was determined and for a minimum of five sessions. Baseline data were collected
on each subject at different times throughout the intervention. Once the first participant
was in the best alone phase, baseline data were collected on the second participant and
continued in the same fashion for subsequent participants.
Phase Two – Intervention. After baseline data were collected and a trend had
been determined, each participant ( received one of two treatments (VMO or PIPRT)
each day for a total of five days. At the beginning of each treatment (VMO or PIPRT)
session the researcher collected baseline data prior to the start of the intervention both in
class and on the playground. The researcher video recorded each participant during the
first 15-minutes of structured play time under current playground and classroom
conditions. During each in-class baseline session the participant and a randomly selected
typical peer played in the classroom with common classroom toys. The participant and
the typical peer were verbally prompted to play “it’s time to play” and played with the
toys. During each playground baseline session the participant and the typical peer(s) in
the classroom were verbally prompted to play “it’s time to play” and played outside on
the playground. During both in class and playground baseline sessions the children were
not provided with any additional instructions, rewards, prompts, or corrections. If the
participant tried to leave before the 15 minutes was up, s/he was redirected back to the
play materials both in class and on the playground. The video recorder was placed on the
tripod or held by the researcher and the baseline session was recorded. The researcher
collected data during the intervention phase to calculate the percentage on nonoverlapping data (PND) to observe if one treatment (VMO or PIPRT) was consistently
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superior to the other treatment (Gast, 2010). Once the 15-minute baseline session was
finished the participants then received either treatment a (PIPRT) or treatment b (VMO).
Each participant received five sessions of VMO and five sessions of PIPRT. The
two play sets used (train and tree house play set) were rotated across participants within
sessions and each subject engaged with each play set for five days. The treatments were
introduced in random order to control for sequential confounding variables (Barlow,
Nock, & Hersen, 2009) with no more than two consecutive days of the same treatment as
per the suggestion of Gast 2010. Each video recorded social play scenario was
approximately four minutes in duration and consisted of ten play actions and ten
verbalizations. See Appendix F. Each day the participant received either treatment a
(PIPRT) or treatment b (VMO). On the days when the participant received treatment a
(PIPRT), before each treatment session began the researcher would ask the PIPRT peer
models who wanted to play with the participant first. The researcher did not want the
PIPRT peer models to interact with the participants if they expressed reluctance to do so,
so would ask them prior to beginning treatment a (PIPRT). Most of the time all of the
PIPRT models wanted to participate and the researcher would have to choose one to work
with the participants. There was one PIPRT peer model who did give assent to
participate, but was less engaged during treatment a (PIPRT) and was used less than the
other PIPRT peer models. Once the PIPRT peer model was chosen and told what play
set they were engaging in that day, they were asked to get the participant and “go play”.
The PIPRT peer model would walk over to the participant and would verbally tell the
participant during scheduled center time that “It’s time to play with (train or tree house
play set)”. The participant and the PIPRT peer model would walk over to the classroom
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center where the toy set (train or tree house play set) the participant and PIPRT peer
model were engaging with that day was located (typically this occurred in the library
center in the classroom) and would begin to play with the play set. The toy sets (train or
tree house play set) were rotated daily and the rotation of the play sets were
predetermined prior to beginning phase two (intervention).
The PIPRT peer model and the participant were video recorded during the 15minute play session. During the 15-minute play session, the researcher did not interact
with the participant or the PIPRT peer model at all and if the participant or the PIPRT
peer model attempted to engage in conversation with the researcher, the researcher did
not respond. The study was designed so there would be no adult prompting or praise to
determine whether or not the PIPRT peer models could use the PRT strategies they were
trained on to engage the participants without any adult assistance. Once the 15-minute
play session, was finished the participant and the PIPRT peer model were asked to clean
up the materials and told they could go choose a center of their choice to play at for the
rest of the classroom structured play time. After the structured play time in the
classroom, the students would go outside to the playground for recess. The researcher
went outside with the students and video recorded the participant after treatment a
(PIPRT) to see if any of the social play skills exhibited during treatment a (PIPRT) would
generalize to the playground. The researcher recorded the participant for 15-minutes on
the playground. During the 15-minute recess session, the researcher did not interact with
the participant at all and if the participant attempted to engage in conversation with the
researcher, the researcher did not respond
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On the days the participant received treatment b (VMO), prior to beginning the
video the researcher asked the typical peer models who wanted to play with the
participant first. Most of the time all of the typical models wanted to participate and the
researcher would have to choose one to work with the participants. Once the typical peer
model was selected the researcher told them that in four minutes it would be time for
them to play with the participant. The researcher would then set up the iPad on one of the
classroom tables not being used by the classroom teacher or the other students in the
classroom. The researcher would ask the participant to come to the table in the classroom
where the iPad was located and would ask them to sit in the chair at the table and watch
the selected video for that day (how to play with a train or how to play with a pretend tree
house) on an iPad.
During the four minute video, the researcher did not interact with the participant
at all and if the participant attempted to engage in conversation with the researcher, the
researcher did not respond. The study was designed so there would be no adult
prompting or praise and one of the selection criteria was that the participants were able to
engage in a video for up to 10-minutes. Once the video was completed the researcher told
the typical peer model that “it’s time to get their partner and play” and the typical peer
model would walk over to the participant and verbally tell the them during scheduled
center time (directly after the participant viewed the video) that “It’s time to play with
(train or tree house play set)”. The participant and the typical peer model would walk
over to the classroom center where the toy set (train or tree house play set) was located
(typically this occurred in the library center in the classroom) and would begin to play
with the play set. The toy sets (train or tree house play set) were rotated daily and the
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rotation of the play sets were predetermined prior to beginning phase two (intervention)
and the participant viewed the video that corresponded with the rotated play set prior to
engaging in the play activity. The typical peer model and the participant were video
recorded during the 15-minute play session.
During the 15-minute play session, the researcher did not interact with the
participant or the typical peer model at all and if the participant or the typical peer model
attempted to engage in conversation with the researcher, the researcher did not respond.
Once the 15-minute play session, was finished the participant and the typical peer model
were asked to clean up the materials and told they could go choose a center of their
choice to play at for the rest of the classroom structured play time. After the structured
play time in the classroom, the students would go outside to the playground for recess.
The researcher would go outside with the students and would video record the participant
after treatment b (VMO) to see if any of the social play skills initiated during treatment b
(VMO) would generalize to the playground. The researcher would record the participant
for 15-minutes on the playground. During the 15-minute recess session, the researcher
did not interact with the participant at all and if the participant attempted to engage in
conversation with the researcher, the researcher did not respond.
Phase Three – Best Alone. Following the conclusion of the intervention the
treatment (VMO or PIPRT) and the toy (train or tree house play set) producing the most
beneficial pattern was applied without alternating it with any other intervention for a
period of five sessions. This was done to control for multitreatment interference from
rapid alterations (Gast, 2010). The best alone phase was also video recorded for the first
15 minutes of the play sessions and the researcher viewed the recorded videos and
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collected data on the frequency of intervals in which one or more social play skills
occurred (looking at peer, taking turns, exchanging materials, requesting items (related to
theme), and asking to play (Lydon et al., 2011) in the classroom and on the playground
during the best alone phase. The PIPRT procedure described above was re-instituted for
5 sessions for all participants.
Data Collection
Baselines (playground and in class), Intervention, Best Alone Phase. The data
collected during baselines (playground and in class), intervention, and best alone phases
was graphed and a visual analysis was conducted. The level, trend, and variability of the
data was analyzed (Horner et al., 2005) to determine whether VMO or PIPRT increased
frequency of intervals in which one or more social play skills occurred (looking at peer,
taking turns, exchanging materials, requesting items (related to theme), and asking to
play (Lydon et al., 2011; Odom et al., 1993) See Appendix G.
Researcher Fidelity. Researcher fidelity was collected and assessed using
interrater agreement in regard to the checklist. See Appendix D.
Social Play Actions. Frequency counts of social play actions were collected using
partial interval recording procedures with 30-second intervals during all treatment phases.
Social Validity Measure. Teacher participants completed a social validity
measure based on the adaption of the Behavior Intervention Rating Scale (BIRS) (Elloitt
& Treuting, 1991). See Appendix E.
Treatment of Data
The data were analyzed using visual analysis. Calculation of the percentage of
non-overlapping data (PND) for adjacent conditions across sessions was computed as per
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the suggestion of Gast (2010). All conditions of this study were analyzed for each
participant to demonstrate experimental control. Data were collected on the frequency of
the dependent variables, consisting of social play skills for each individual subject
independent of one another for each phase of the study. Experimental control was
demonstrated by the independent variables VMO and PIPRT, being implemented in
random sequential order to each subject and the effects on the dependent variables for all
subjects documented by frequency counts (Horner et al., 1995).
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CHAPTER 4
RESULTS
An Alternating Treatment Design (ATD) was used to compare the relative impact
of treatment a (PIPRT) versus the impact of treatment b (VMO). Data were collected to
answer the two research questions. This chapter present the results of the analysis of the
data related to those two research questions. Following a restatement of each question,
data are summarized and the results of the analysis are presented.
Summary of Findings
Data were collected from recorded observation sessions utilizing a 30-second
interval partial-interval recording procedure (Cooper, Heron, Heward, 2007) for social
play skills. Data were graphed on a line graph. Visual analysis was used to identify trend,
level, and variability (Horner et al., 2005), to determine which treatment was most
effective. Additionally, the percentage of non-overlapping data points (PND) was
calculated by: comparing each alternated condition against one another, the first data
point value of treatment a (PIPRT) with the first data point value of treatment b (VMO),
the first data point value of treatment a (PIPRT) with the first data point value of
baseline, and finally the first data point value of treatment b (VMO) to the first data point
value of baseline, and so forth until all data point values are compared. The range was
determined by counting the number of the data points in the first treatment, counting the
number of data points in the second treatment outside the range of values in the first
treatment, dividing the number of data points outside the range of values for the first
treatment by the number of data points in the second treatment, then multiplying the
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result by 100 (Gast, 2010), and so forth until the data points in treatment a were
compared.
Baseline. Baseline data were collected simultaneously for all student participants
per Gast’s (2010) recommendation to demonstrate experimental control and increase
internal validity. Baseline was collected for five sessions prior to starting treatment for
each subject both in class and on the playground. Baseline data were also collected
during phase two (intervention) for five sessions for each participant both in class and on
the playground prior to receiving treatment a (PIPRT) or treatment b (VMO) to detect
multitreatment interterference (Gast, 2010).
All four participants demonstrated social play skills interactions during initial
baseline (phase one) in class and on the playground, indicating that play skills did exist in
their repertorie. Social play skills were defined as looking at peer, taking turns,
exchanging materials, requesting items (related to theme), and asking to play. These
definitions are consistent with those that appear in the literature (Lydon et al., 2011).
Participants one and three demonstrated more social play both in class and on the
playground during phase one compared to participants two and four.
All four participants also demonstrated social play interactions during baseline
collected in phase two (intervention), both in class and on the playground. Participant one
demonstrated more social play in class than participants two, three, and four, although on
the playground participants one and two demonstrated more social play skills than
participants three and four. Although participant one’s baseline level collected in
intervention (phase two) did increase from initial baseline level (phase one), the median
increased from 0% to 13% of intervals containing social play skills interactions per
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observation during recess on the playground with a range level increase from 0-13% to
10-20%, indicating that participant one displayed multitreatment interference (Gast,
2010) on the playground.
Intervention. Prior to beginning each treatment (VMO or PIPRT) session both on
the playground and in class, baseline data were collected on each participant for a total of
ten additional baseline sessions, five in class and five on the playground. All baseline
sessions were video recorded. Each participant received ten intervention sessions, five
sessions of treatment a (PIPRT) and five sessions of treatment b (VMO) in class and ten
sessions during recess on the playground after receiving treatment a (PIPRT) and
treatment b (VMO). All ten-intervention sessions were video recorded. During phase two
(intervention), there was an overall increase from the initial baseline level in participants’
use of social play skills. The research questions and corresponding results for each are
reported below.
Research Questions and Related Findings
Research Question 1. Is VMO a more effective intervention than is PIPRT to
teach social play skills to children with autism? It was predicted that during daily post
training play sessions that occur after each training session there would be a significant
difference between PIPRT and VMO as model when used with preschool children with
autism favoring PIPRT on measures of social play.
Data were collected utilizing a 30-second interval partial-interval recording
procedure (Cooper et al., 2007) for social play skills. Data were collected on the
frequency of intervals in which one or more social play skills occurred. Data were then
compared to the proportion of intervals with social play skills to those without social
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plays skills for PIPRT and VMO. Visual analysis was used to identify trend, level, and
variability (Horner et al., 2005), to determine which treatment was most effective.
Additionally, the percentage of nonoverlapping data points (PND) was calculated by the
method described earlier. As indicated by Figure 1, visual analysis of the level and trend
of the data across baseline, intervention phase suggest that treatment a (PIPRT) to
increase social play skills was a more effective intervention for participant one,
participant two, participant three, and participant four.
As presented in Table 1, the median level for baseline in class for participant one
was 10% of intervals containing social play skills interactions per observation in class
over five consecutive sessions, the range was 0-20% of intervals containing social play
skills interactions per observation in class, and all baseline data points fell with 20%
above or below the median, indicating a stable level. Using the split-middle method, an
accelerating trend (increasing in ordinate value), trend line parallel to the abscissa, and
not accelerating or decelerating was apparent (Gast, 2010). Visual analysis of Figure 1
suggests an immediate increase in social play skill interactions after implementation of
both treatment a (PIPRT) and treatment b (VMO), from 10% of intervals containing
social play skills interactions per observation in class during the last baseline session to
60% of intervals containing social play skills interactions per observation in class during
treatment a (PIPRT) and 26.7% of intervals containing social play skills interactions per
observation in class during treatment b (VMO). The median also increased from 10% of
intervals containing social play skills interactions per observation in class during baseline
to 60% during treatment a (PIPRT) and 26.7% during treatment b (VMO). The range to
46-66% of intervals containing social play skills interactions per observation in class
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during treatment a (PIPRT) and to 16-30% of intervals containing social play skills
interactions per observation in class during treatment b (VMO), and all treatment data
points fell within 20% above or below the median, indicating a stable level. A
decelerating trend (decreasing in ordinate value) was determined using the split-middle
method for treatment a (PIPRT) and an accelerating trend for treatment b (VMO) (Gast,
2010). Baseline data was also collected during phase two (intervention), the median was
0% of intervals containing social play skills interactions per observation in class over five
sessions, the range 0-13% with a decelerating trend (decreasing in ordinate value) (Gast,
2010). Visual analysis also revealed a change in level after the second session of
treatment b (VMO), but on that particular day when participant one attempted to engage
in treatment b (VMO) his preferred typical peers had already left for the day and he had
to engage with a nonpreferred typical peer, which could explain the decrease in level
during treatment b (VMO). As presented in Table 2, the calculated PND for participant
one for treatment a (PIPRT) to treatment b (VMO) was 100%, treatment a (PIPRT) to
baseline was 100%, and treatment b (VMO) to baseline was 100%, indicating that both
treatment a (PIPRT) and treatment b (VMO) were effective (Scruggs & Mastropieri,
1998). However, there was a significantly higher increase in social play skills
interactions for treatment a (PIPRT) than treatment b (VMO). Treatment a (PIPRT) was
continued through the best alone phase and there was a slight decrease in the median
from 60% in treatment a (PIPRT) to 53% of intervals containing social play skills
interactions per observation in class. The level change from baseline to treatment phase
was maintained during best alone phase. However, the data for the best alone phase were
variable with an accelerating trend (increasing in ordinate value) (Gast, 2010). The
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median for best alone phase was 53% with a range of 45-56.6%. All data points in the
best alone phase fell within 20% above or below the median. Overall, the data suggest
treatment a (PIPRT) was the more effective treatment to increase social play skills for
participant one in the classroom setting.
As indicated in Table 1, the median level for baseline in class for participant two
was 0% of intervals containing social play skills interactions per observation in class over
five consecutive sessions, the range was 0-3% of intervals containing social play skills
interactions per observation in class, and all baseline data points fell with 20% above or
below the median, indicating a stable level. Using the split-middle method, a zero
celerating trend, trend line parallel to the abscissa, and not accelerating or decelerating
was apparent (Gast, 2010). Visual analysis of Figure 1 suggests an immediate increase in
social play skill interactions after implementation of both treatment a (PIPRT) and
treatment b (VMO), although treatment a (PIPRT) had a higher trend level from 0% of
intervals containing social play skills interactions per observation in class during the last
baseline session to 50% of intervals containing social play skills interactions per
observation in class during treatment a (PIPRT) and 10% of intervals containing social
play skills interactions per observation in class during treatment b (VMO). The median
also increased from 0% of intervals containing social play skills interactions per
observation in class during baseline to 50% during treatment a (PIPRT) and 10% during
treatment b (VMO). The range to 26-63% of intervals containing social play skills
interactions per observation in class during treatment a (PIPRT) and to 23-30% of
intervals during treatment b (VMO), and all treatment data points fell within 20% above
or below the median, indicating a stable level. An accelerating trend was determined
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using the split-middle method for treatment a (PIPRT) and a decelerating trend
(decreasing in ordinate value) for treatment b (VMO) (Gast, 2010). Baseline data was
also collected during phase two (intervention), the median was 3% of intervals containing
social play skills interactions per observation in class over five sessions, the range 0-6.6%
with a zero celerating trend (Gast, 2010). Visual analysis also revealed a decrease in level
after session one and four of treatment b (VMO) and an increase in level after session one
and four of treatment a (PIPRT), on both days participant two received treatment a
(PIPRT) in the morning prior to receiving treatment b (VMO) in the afternoon.
Participant twos engagement level was observed to be lower in the afternoon session on
both of those days. It is apparent in the data that participant one was more engaged in
both of the morning sessions. As presented in Table 2, the calculated PND for participant
one for treatment a (PIPRT) to treatment b (VMO) was 100%, treatment a (PIPRT) to
baseline was 100%, and treatment b (VMO) to baseline was 100%, indicating that both
PIPRT and VMO were effective treatments (Scruggs & Mastropieri, 1998). However,
there was a significantly higher increase in social play skills interactions for treatment a
(PIPRT) than treatment b (VMO). Treatment a (PIPRT) was continued through the best
alone phase and there was a slight decrease in the median from 50% in treatment a
(PIPRT) to 43% of intervals containing social play skills interactions per observation in
class. The level change from baseline to treatment phase was maintained during best
alone phase. However, the data for the best alone phase were variable with an
accelerating trend (Gast, 2010). The median for best alone phase was 43% of intervals
containing social play skills interactions per observation in class with a range of 33-50%.
All data points in the best alone phase fell within 20% above or below the median.
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Overall, the data suggest treatment a (PIPRT) was the more effective treatment to
increase social play skills for participant two in the classroom setting.
As presented in Table 1, the median level for baseline in class for participant three
was 3% of intervals containing social play skills interactions per observation in class over
five consecutive sessions, the range was 3-16% of intervals containing social play skills
interactions per observation in class, and all baseline data points fell with 20% above or
below the median, indicating a stable level. Using the split-middle method, a decelerating
trend (decreasing in ordinate value) was apparent (Gast, 2010). Visual analysis of Figure
1 suggests an immediate increase in social play skill interactions after implementation of
treatment a (PIPRT) from 3% of intervals containing social play skills interactions per
observation in class during the last baseline session to 33% intervals during treatment a
(PIPRT) and 10% intervals during treatment b (VMO). The median also increased from
3% of intervals containing social play skills interactions per observation in class during
baseline to 33% during treatment a (PIPRT) and 10% during treatment b (VMO). The
range to 30-36% of intervals containing social play skills interactions per observation in
class during treatment a (PIPRT) and to 3-16% of intervals during treatment b (VMO),
and all treatment data points fell within 20% above or below the median, indicating a
stable level. A zero celerating trend was determined using the split-middle method for
treatment a (PIPRT) and an accelerating trend treatment b (VMO) (Gast, 2010).
However, during treatment b (VMO) the level returned to baseline levels and did not
increase until the third session of treatment b (VMO). Baseline data was also collected
during phase two (intervention), the median was 0% of intervals containing social play
skills interactions per observation in class over five sessions, the range 0-3% with a
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decelerating trend (Gast, 2010). As presented in Table 2, the calculated PND for
participant one for treatment a (PIPRT) to treatment b (VMO) was 100%, treatment a
(PIPRT) to baseline was 100%, and treatment b (VMO) to baseline was 80%, indicating
that both PIPRT and VMO were effective treatments, although treatment b (VMO)
compared to baseline suggests treatment b (VMO) was moderately effective (Scruggs &
Mastropieri, 1998). However, there was a significantly higher increase in social play
skills interactions for treatment a (PIPRT) than treatment b (VMO). Treatment a
(PIPRT) was continued through the best alone phase and the median there was a slight
decrease in the median from 33% of intervals containing social play skills interactions
per observation in class in treatment a (PIPRT) to 30% of intervals. The level change
from baseline to treatment phase was maintained during best alone phase. However, the
data for the best alone phase were variable with an accelerating trend (Gast, 2010). The
median for best alone phase was 30% of intervals containing social play skills
interactions per observation in class with a range of 23-33%. All data points in the best
alone phase fell within 20% above or below the median. However, the data suggest
treatment a (PIPRT) was the more effective treatment to increase social play skills for
participant three in the classroom setting.
As indicated in Table 1, the median level for baseline in class for participant four
was 3% of intervals containing social play skills interactions per observation in class over
five consecutive sessions, the range was 0-6% of intervals containing social play skills
interactions per observation in class, and all baseline data points fell with 20% above or
below the median, indicating a stable level. Using the split-middle method, an
accelerating trend (increasing in ordinate value) was apparent (Gast, 2010). Visual
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analysis of Figure 1 suggests an immediate increase in social play skill interactions after
implementation of treatment a (PIPRT) from 3% of intervals containing social play skills
interactions per observation in class during the last baseline session to 23% intervals
during treatment a (PIPRT) and 13% intervals during treatment b (VMO). The median
also increased from 3% of intervals containing social play skills interactions per
observation in class during baseline to 23% during treatment a (PIPRT) and 13% during
treatment b (VMO). The range to 20-33% of intervals containing social play skills
interactions per observation in class during treatment a (PIPRT) and to 0-16% of intervals
during treatment b (VMO), and all treatment data points fell within 20% above or below
the median, indicating a stable level. An decelerating trend (decreasing in ordinate value)
was determined using the split-middle method for treatment a (PIPRT) and treatment b
(VMO) (Gast, 2010). During treatment b (VMO), the level began at baseline level and
did not increase until the second session of treatment b (VMO). Baseline data was also
collected during phase two (intervention), the median was 3% of intervals containing
social play skills interactions per observation in class over five sessions, the range 0-3%
with an accelerating trend (increasing in ordinate value) (Gast, 2010). As presented in
Table 2, the calculated PND for participant one for treatment a (PIPRT) to treatment b
(VMO) was 100%, treatment a (PIPRT) to baseline was 100%, and treatment b (VMO) to
baseline was 80%, indicating that both PIPRT and VMO were effective treatments,
although treatment b (VMO) compared to baseline suggests treatment b (VMO) was
moderately effective (Scruggs & Mastropieri, 1998). However, there was a higher
increase in social play skills interactions for treatment a (PIPRT) than treatment b
(VMO). Treatment a (PIPRT) was continued through the best alone phase and the
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median there was a slight decrease in the median from 23% of intervals containing social
play skills interactions per observation in class in treatment a (PIPRT) to 20% of
intervals. The level change from baseline to treatment phase was maintained during best
alone phase. However, the data for the best alone phase were variable with an
accelerating trend (increasing in ordinate value) (Gast, 2010). The median for best alone
phase was 20% of intervals containing social play skills interactions per observation in
class with a range of 16.7-26.7%. All data points in the best alone phase fell within 20%
above or below the median. Overall, the data suggest treatment a (PIPRT) was the more
effective treatment to increase social play skills for participant three, although it is noted
that there was a level change on last session of treatment b (VMO) reaching the same
level as the last session of treatment a (PIPRT), indicating that if the intervention had
continued a few days longer there could have been a change for participate four showing
an increase in treatment b (VMO) (Gast, 2010).
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Figure 1
Percentage of Intervals Containing Social Play Skills Interactions in Class (social play skills
include looking at peer, taking turns, exchanging materials, requesting items (related to theme),
asking to play)(Lydon et al., 2011; Odom et al., 1993) for VMO and PIPRT
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Table 1
Median and Range for Intervals with at least one Social Play Skill in Class
Participant

Baseline

PIPRT

VMO

Baseline

Best Alone

One

Median= 10%

Median= 60%

Median= 26.7%

Median= 0%

Median= 53%

Range= 0-20% Range= 46-66%

Range= 16-30%

Range=0-13%

Range= 46-56.6%

Median= 0%

Median= 50%

Median= 10%

Median= 3%

Median= 43%

Range= 0-3%

Range= 26-63%

Range= 23-30%

Range=0-6.6%

Range= 33-50%

Median= 3%

Median= 33%

Median= 10%

Median= 0%

Median= 30%

Range= 3-16%

Range= 30-36%

Range= 3-16%

Range=0-3%

Range= 23-33%

Median= 3%

Median= 23%

Median= 13%

Median= 3%

Median= 20%

Range= 0-6%

Range= 20-33%

Range= 0-16%

Range=0-3%

Range= 16.7-26.7%

Two

Three

Four

Table 2
PND for Social Play Skills Interactions in Class
Participant

Treatment A-Treatment B

Treatment A-Baseline

Treatment B-Baseline

One

100%

100%

100%

Two

100%

100%

100%

Three

100%

100%

80%

Four

100%

100%

80%

Research Question 2. Will the positive effects of the most effective strategy
predicted to be PIPRT generalize to a playground setting? It was predicted that there
would be a significant difference between daily post PIPRT training measures of social
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skills taken on the playground during recess and the daily post VMO intervention
measures of social skills taken during recess in the same setting favoring PIPRT training.
Data were collected utilizing a 30-second interval partial-interval recording
procedure (Cooper, Heron, Heward, 2007) for social play skills. Data were collected on
the frequency of intervals in which one or more social play skills occurred and graphed
on a line graph. Visual analysis was used to identify trend, level, and variability (Horner
et al., 2005), to determine which treatment was most effective. Additionally, the
percentage of non-overlapping data points (PND) was calculated by the method describe
earlier. As indicated in Figure 2, visual analysis of the level and trend of the data across
baseline, intervention, and best alone phase suggest that treatment a (PIPRT) to increase
social play skills was a more effective intervention for participant two, participant three,
and participant four. Visual analysis of the level and trend of data across initial baseline
prior to intervention and baseline during intervention indicate an increase in median level
for participant one which indicates a likely probability of multitreament interference
denoting that an increase in social play skills for participant one may be due to the
combination of both treatment a (PIPRT) and treatment b (VMO) (Gast, 2010).
As indicated in Table 3, the median level for baseline in class for participant one
was 0% of intervals containing social play skills interactions per observation during
recess on the playground over five consecutive sessions, the range was 0-13% of intervals
containing social play skills interactions per observation during recess on the playground,
and all baseline data points fell with 20% above or below the median, indicating a stable
level. Using the split-middle method, a zero celerating trend, trend line parallel to the
abscissa, and not accelerating or decelerating was apparent (Gast, 2010). Visual analysis

	
  

83	
  

	
  
of Figure 2 suggests an immediate increase in social play skill interactions after
implementation of both treatment a (PIPRT) and treatment b (VMO), from 0% of
intervals containing social play skills interactions per observation during recess on the
playground during the last baseline session to 40% intervals during treatment a (PIPRT)
and 26.7% intervals during treatment b (VMO). The median also increased from 0% of
intervals containing social play skills interactions per observation during recess on the
playground during baseline to 40% during treatment a (PIPRT) and 26.7% during
treatment b (VMO). The range to 33-46% of intervals containing social play skills
interactions per observation during recess on the playground during treatment a (PIPRT)
and to 23-30% of intervals during treatment b (VMO), and all treatment data points fell
within 20% above or below the median, indicating a stable level. A decelerating trend
was determined using the split-middle method for treatment a (PIPRT) and a decelerating
trend for treatment b (VMO) (Gast, 2010). Baseline data was also collected during
treatment phase, the median was 13% of intervals containing social play skills
interactions per observation during recess on the playground over five sessions, the range
10-20% with an accelerating trend (Gast, 2010). The median level of initial baseline
prior to intervention increased from 0% to 13% of intervals containing social play skills
interactions per observation during recess on the playground during intervention with a
range level increase from 0-13% to 10-20% during intervention. The data indicates that
there is a high probability that social play skills for participant one increased due to the
combination of both treatment a (PIPRT) and treatment b (VMO). As presented in Table
4, the calculated PND for participant one for treatment a (PIPRT) to treatment b (VMO)
was 100%, treatment a (PIPRT) to baseline was 100%, and treatment b (VMO) to
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baseline was 100%, indicating that both treatment a (PIPRT) and treatment b (VMO)
were effective treatments (Scruggs & Mastropieri, 1998). However, there was a
significantly higher increase in social play skills interactions for treatment a (PIPRT) than
treatment b (VMO). Treatment a (PIPRT) was continued through the best alone phase
and there was a slight increase in the median from 40% of intervals containing social play
skills interactions per observation during recess on the playground in treatment a (PIPRT)
to 43% of intervals. The level change from baseline to treatment phase was maintained
during best alone phase. However, the data for the best alone phase were variable with
an accelerating trend (Gast, 2010). The median for best alone phase was 43% of intervals
containing social play skills interactions per observation during recess on the playground
with a range of 30-50%. All data points in the best alone phase fell within 20% above or
below the median. Overall, visual analysis of the level and trend of data across initial
baseline (phase one) prior to intervention and baseline during intervention (phase two)
suggest an increase in median level for participant one which indicates a likely
probability of multitreament interference denoting that an increase in social play skills for
participant one may be due to the combination of both treatment a (PIPRT) and treatment
b (VMO) (Gast, 2010). Although, multitreatment interference is present, the data suggest
that treatment a (PIPRT) was the more effective treatment to increase social play skills
when generalized to the playground setting.
As presented in Table 3, the median level for baseline in class for participant two
was 0% of intervals containing social play skills interactions per observation during
recess on the playground over five consecutive sessions, the range was 0-3% of intervals
containing social play skills interactions per observation during recess on the playground,
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and all baseline data points fell with 20% above or below the median, indicating a stable
level. Using the split-middle method, an accelerating trend, trend line parallel to the
abscissa, and not accelerating or decelerating was apparent (Gast, 2010). Visual analysis
of Figure 2 suggests an immediate increase in social play skill interactions after
implementation of both treatment a (PIPRT) and treatment b (VMO), from 0% of
intervals during the last baseline session to 43% of intervals containing social play skills
interactions per observation during recess on the playground during treatment a (PIPRT)
and 20% intervals during treatment b (VMO). The median also increased from 0% of
intervals containing social play skills interactions per observation during recess on the
playground during baseline to 43% during treatment a (PIPRT) and 20% during treatment
b (VMO). The range to 33-60% of intervals containing social play skills interactions per
observation during recess on the playground during treatment a (PIPRT) and to 0-23% of
intervals during treatment b (VMO), and all treatment data points fell within 20% above
or below the median, indicating a stable level. An accelerating trend (increasing in
ordinate value) was determined using the split-middle method for treatment a (PIPRT)
and for treatment b (VMO) (Gast, 2010). During treatment b (VMO) the level began at
baseline and increased after the second VMO session. Baseline data was also collected
during phase two (intervention), the median was 13% of intervals containing social play
skills interactions per observation during recess on the playground over five sessions, the
range 0-33% with a decelerating trend (Gast, 2010). As presented in Table 4, the
calculated PND for participant one for treatment a (PIPRT) to treatment b (VMO) was
100%, treatment a (PIPRT) to baseline was 80%, and treatment b (VMO) to baseline was
0%, indicating that both treatment a (PIPRT) and treatment b (VMO) were effective
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treatments compared against one another and when treatment a (PIPRT) was compared to
baseline, but when treatment b (VMO ) was compared to baseline there was no effect
(Scruggs & Mastropieri, 1998). However, there was a significantly higher increase in
social play skills interactions for treatment a (PIPRT) than treatment b (VMO).
Treatment a (PIPRT) was continued through the best alone phase and there was a slight
decrease in the median from 43% of intervals containing social play skills interactions
per observation during recess on the playground in treatment a (PIPRT) to 36.7% of
intervals. The level change from baseline to treatment phase was maintained during best
alone phase. However, the data for the best alone phase were variable with a decelerating
trend (Gast, 2010). The median for best alone phase was 36.7% of intervals containing
social play skills interactions per observation during recess on the playground with a
range of 33-40%. All data points in the best alone phase fell within 20% above or below
the median. However, the data suggest treatment a (PIPRT) was the more effective
treatment to increase social play skills for participant two when generalized to the
playground setting.
As indicated in Table 3, the median level for baseline in class for participant three
was 3% of intervals containing social play skills interactions per observation during
recess on the playground over five consecutive sessions, the range was 0-13% of intervals
containing social play skills interactions per observation during recess on the playground,
and all baseline data points fell with 20% above or below the median, indicating a stable
level. Using the split-middle method, an decelerating trend was apparent (Gast, 2010).
Visual analysis of Figure 2 suggests an immediate increase in social play skill
interactions after implementation of both treatment a (PIPRT) and treatment b (VMO),
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from 3% of intervals containing social play skills interactions per observation during
recess on the playground during the last baseline session to 30% intervals during
treatment a (PIPRT) and 10% intervals during treatment b (VMO). The median also
increased from 0% of intervals containing social play skills interactions per observation
during recess on the playground during baseline to 30% during treatment a (PIPRT) and
10% during treatment b (VMO). The range to 26.7-33% of intervals containing social
play skills interactions per observation during recess on the playground during treatment
a (PIPRT) and to 6.7-16% of intervals during treatment b (VMO), and all treatment data
points fell within 20% above or below the median, indicating a stable level. A
decelerating trend was determined using the split-middle method for treatment a (PIPRT)
and for treatment b (VMO) (Gast, 2010). Baseline data was also collected during phase
two (intervention), the median was 3% of intervals containing social play skills
interactions per observation during recess on the playground over five sessions, the range
0-3% with an accelerating trend (Gast, 2010). As presented in Table 4, the calculated
PND for participant one for treatment a (PIPRT) to treatment b (VMO) was 100%,
treatment a (PIPRT) to baseline was 100%, and treatment b (VMO) to baseline was
100%, indicating that both treatment a (PIPRT) and treatment b (VMO) were effective
(Scruggs & Mastropieri, 1998). However, there was a significantly higher increase in
social play skills interactions for treatment a (PIPRT) than treatment b (VMO).
Treatment a (PIPRT) was continued through the best alone phase and there was a slight
decrease in the median from 30% of intervals containing social play skills interactions
per observation during recess on the playground in treatment a (PIPRT) to 23% of
intervals. The level change from baseline to treatment phase was maintained during best
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alone phase. However, the data for the best alone phase were variable with a decelerating
trend (Gast, 2010). The median for best alone phase was 23% of intervals containing
social play skills interactions per observation during recess on the playground with a
range of 16.7-26.7%. All data points in the best alone phase fell within 20% above or
below the median. Overall, the data suggest treatment a (PIPRT) was the more effective
treatment to increase social play skills for participant three when generalized to the
playground setting.
As presented in Table 3, the median level for baseline in class for participant four
was 0% of intervals containing social play skills interactions per observation during
recess on the playground over five consecutive sessions, the range was 0-3% of intervals
containing social play skills interactions per observation during recess on the playground,
and all baseline data points fell with 20% above or below the median, indicating a stable
level. Using the split-middle method, a decelerating trend was apparent (Gast, 2010).
Visual analysis of Figure 2 suggests an immediate increase in social play skill
interactions after implementation of both treatment a (PIPRT) from 0% of intervals
containing social play skills interactions per observation during recess on the playground
during the last baseline session to 13% intervals during treatment a (PIPRT). Treatment b
(VMO) did not show a significant increase in the social play skill initiations with a
median of 0%. The median also increased from 0% of intervals containing social play
skills interactions per observation during recess on the playground during baseline to
13% during treatment a (PIPRT) and decreased to 0% during treatment b (VMO). The
range to 10-23% of intervals during treatment a (PIPRT) and to 0-3% of intervals during
treatment b (VMO), and all treatment data points fell within 20% above or below the
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median, indicating a stable level. A decelerating trend was determined using the splitmiddle method for treatment a (PIPRT) and a zero celerating trend for treatment b
(VMO) (Gast, 2010). During treatment b (VMO) the level returned to baseline during the
first VMO session and remained at baseline level for all five VMO sessions. Baseline
data was also collected during phase two (intervention), the median was 0% of intervals
containing social play skills interactions per observation during recess on the playground
over five sessions, the range 0-3% with a zero celerating trend (Gast, 2010). As presented
in Table 2, the calculated PND for participant one for treatment a (PIPRT) to treatment b
(VMO) was 100%, treatment a (PIPRT) to baseline was 100%, and treatment b (VMO) to
baseline was 0%, indicating that both treatment a (PIPRT) and treatment b (VMO) were
effective treatments compared against one another and when treatment a (PIPRT) was
compared to baseline, but when treatment b (VMO) was compared to baseline there was
no effect (Scruggs & Mastropieri, 1998). However, there was a significantly higher
increase in social play skills interactions for treatment a (PIPRT) than treatment b
(VMO). Treatment a (PIPRT) was continued through the best alone phase and there was
a slight decrease in the median from 13% of intervals containing social play skills
interactions per observation during recess on the playground in treatment a (PIPRT) to
10% of intervals. The level change from baseline to treatment phase was maintained
during best alone phase. However, the data for the best alone phase were variable with a
zero celerating trend (Gast, 2010). The median for best alone phase was 10% of intervals
containing social play skills interactions per observation during recess on the playground
with a range of 6.7-13%. All data points in the best alone phase fell within 20% above or
below the median. Overall, the data suggest treatment a (PIPRT) was the more effective
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treatment to increase social play skills for participant four when generalized to the
playground setting.

	
  

91	
  

	
  
Figure 2
Percentage of Intervals with Social Play Skills Interactions During Recess on Playground (social
play skills include looking at peer, taking turns, exchanging materials, requesting items (related
to theme), asking to play (Lydon et al., 2011; Odom et al., 1993) for VMO and PIPRT
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Table 3
Median and Range for Intervals with at least one Social Play Skill During Recess on
Playground
Participant

Baseline

PIPRT

VMO

Baseline

Best Alone

One

Median= 0%

Median= 40%

Median= 26.7%

Median= 13%

Median= 43%

Two

Three

Four

Range= 0-13% Range= 33-46%

Range= 23-30% Range=10-20%

Range= 33-50%

Median= 0%

Median= 43%

Median= 20%

Median= 13%

Median= 36.7%

Range= 0-3%

Range= 33-60%

Range= 0-23%

Range=0-33%

Range= 33-40%

Median= 3%

Median= 30%

Median= 10%

Median= 3%

Median= 23%

Range= 0-13%

Range= 26.7-33% Range= 6.7-16% Range=0-3%

Range= 16.7-26.7%

Median= 0%

Median= 13%

Median= 0%

Median= 0%

Median= 10%

Range= 0-3%

Range= 10-23%

Range= 0-3%

Range=0-3%

Range= 6.7-13%

Table 4
PND for Social Play Skills Interactions During Recess on Playground
Participant

Treatment A-Treatment B

Treatment A-Baseline

Treatment B-Baseline

One

100%

100%

100%

Two

100%

80%

0%

Three

100%

100%

100%

Four

100%

100%

0%
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Interobserver Agreement
The researcher scored all video recorded sessions using the approved data collection
sheet (see Appendix G) and the previously described data collection procedures. The two
UNLV doctoral students previously trained in the data collection procedures scored 25%
of the videos which were randomly selected using a random number selector from
www.randomizer.org. Point-by-point interobserver agreement (IOA) was calculated by
taking the number of agreements ÷ (agreements + disagreements) x 100 (Gast, 2010).
The percentage of interobserver agreement was 92% for on doctoral student and 90% for
the other doctoral student for social play skill initiations.
Fidelity of Treatment
The researcher used the Researcher Fidelity of Implementation Checklist (Elloitt
& Treuting, 1991) to evaluate all recorded intervention implementation sessions for all
student participants (see Appendix A). The treatment sessions were scored at 100%
compliance implementation for all eight steps for VMO and all six steps for PIPRT. The
comparison rater scored 20% of randomly selected videos to score for interobserver
agreement. The interobserver agreement was calculated using the procedures for total
count interobserver agreement, smaller count ÷ larger count x 100 = total count IOA.
The interobserver agreement for fidelity of treatment data was 100%.
Social Validity Measure
Social Validity was measured by the participating teachers after completing a
likert-type scale (See Appendix B), based on the adaption of the Behavior Intervention
Rating Scale (BIRS) (Elloitt & Treuting, 1991). The purpose of the scale is to measure
the participating teacher’s perception of the effectiveness, appropriateness, and ease of
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use of treatment a (PIPRT) or treatment b (VMO). The possible responses were: strongly
disagree, disagree, slightly disagree, slightly agree, and agree. Data were scored using a
5-point system, with higher scores indicating greater agreement (agree =5, strongly
disagree = 1) and the mean and range for each scale item was calculated. Overall, the
teachers rated the intervention high for all participants. The teachers slightly agreed with
the following for all student participants (see Table 5): this would be an acceptable
intervention for increasing social play skills, would suggest the use of this intervention to
other teachers, the use of social play skills is important enough to warrant the use of this
intervention, most teachers would find this an appropriate intervention for increasing
social play skills, would be willing to use this intervention in my classroom again, this
intervention did not result in negative side-effects for the child, this intervention would be
appropriate for a variety of children, this intervention is reasonable for increasing social
play skills, like the procedures used in the intervention, this intervention was a good way
to target increasing social play skills, when comparing this child’s social play skills to a
typical peer before and after use of the intervention, the child’s and typical peers social
play skills will be more alike after using the intervention and agreed with the following:
this intervention was a fair way to target increasing social play skills. For the scale items
related to whether the intervention was effective to increase social play skills for the
participants, the teachers slightly agreed for participants one, three, four and slightly
disagreed for participant two. The teacher commented that participant two continued to
repeat the same phrases over and over as she did prior to the intervention and still tended
to engage in social conversations with the adult staff members, instead of peers. Finally,
for the scale item related to whether the intervention was beneficial to the participants, all
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teachers slightly agreed, except for participant three, the teacher slightly disagreed, but
did comment that participant three was more social, although he did continue to display
some inappropriate behaviors towards the peers that she thought would have ceased after
the intervention. Overall, the responses were favorable toward the use of the intervention
for increasing social play skills.
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Table 5
Social Validity Scale Teacher Responses
Scale Item
1. This would be an acceptable intervention
for increasing social play skills.
2. This intervention is appropriate for
increasing social verbalizations other than
social play skills.
3. This intervention was effective in increasing
the student’s social play skills.
4. I would suggest the use of this intervention
to other teachers.
5. The use of social play skills is important
enough to warrant the use of this intervention.
6. Most teachers would find this an
appropriate intervention for increasing social
play skills.
7. I would be willing to use this intervention in
my classroom again.
8. This intervention did not result in negative
side-effects for the child.
9. This intervention would be appropriate for a
variety of children.
10. This intervention was a fair way to target
increasing social play skills.
11. This intervention is reasonable for
increasing social play skills.
12. I like the procedures used in the
intervention.
13. This intervention was a good way to target
increasing social play skills.
14. Overall this intervention was beneficial for
the child.
15. This intervention quickly increased the
child’s social play skills.
16. This intervention will produce a lasting
improvement in the chlid’s social play skills.
17. Using the intervention should not only
improve the child’s social play skills in the
classroom, but also in other settings (i.e.
home, playground).
18. When comparing this child’s social play
skills to a typical peer before and after use of
the intervention, the child’s and typical peers
social play skills will be more alike after using
the intervention.

	
  

Participant
one

Participant
two

Participant
three

Participant
four

Agree

Slightly
Agree

Slightly
Agree

Slightly
Agree

Agree
Slightly
Agree
Slightly
Agree
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Table 6
Social Validity Scale – Means and Ranges of Teacher Responses
Scale Item
This would be an acceptable intervention for increasing
social play skills.
This intervention is appropriate for increasing social
verbalizations other than social play skills.

Mean
4.25

Range
4-5

4

3-5

This intervention was effective in increasing the student’s
social play skills.

3.75

3-5

I would suggest the use of this intervention to other teachers.

3.75

4

The use of social play skills is important enough to warrant
the use of this intervention.
Most teachers would find this an appropriate intervention for
increasing social play skills.

4.5

4-5

4.25

4-5

I would be willing to use this intervention in my classroom again.

4.25

4-5

This intervention did not result in negative side-effects for
the child.

4.5

4-5

This intervention would be appropriate for a variety of children.

4.75

4-5

This intervention was a fair way to target increasing social
play skills.

5

5

This intervention is reasonable for increasing social play skills.

4.75

4-5

I like the procedures used in the intervention.

4.25

4-5

This intervention was a good way to target increasing social
play skills.

4.75

4-5

Overall this intervention was beneficial for the child.

4.75

4-5

This intervention quickly increased the child’s social play skills.

3.5

3-5

This intervention will produce a lasting improvement in the
chlid’s social play skills.

3.5

3-5

Using the intervention should not only improve the child’s
social play skills in the classroom, but also in other settings
(i.e. home, playground).

4.25

4-5

When comparing this child’s social play skills to a typical
peer before and after use of the intervention, the child’s and
typical peers social play skills will be more alike after using
the intervention.

4.25

4-5

Total Survey Results for Social Validity for All Participants
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4.30

3-5

	
  
CHAPTER 5
DISCUSSION
Play is important part of all preschool children’s leaning and development. In
preschool classrooms children acquire and practice skills essential to the development of
self-regulation, cognitive skills, and social competence through play (Lifter & Bloom,
1989; Parten, 1932; Smilansky, 1968). When engaged in play activities children learn to
solve disputes, persuade peers, and engage in role-play activities (Hadley & Schuele,
1998). Yet participation in social play activities is frequently very difficult for children
with autism (Liber et al., 2008; Hobson et al., 2009). In fact, social impairment is
considered one of the primary delays of children with autism (Carter et al., 2004).
Children often withdraw from social situations due to their lack of communication and
appropriate social skills. Lack of participation in social play skills can be inhibitory to
future success in school for children with autism.
This study was conducted to examine the relative effects of two types of social
play skill strategies, each of which has been shown to be effective when used in isolation,
on the frequency of social play skills of young children diagnosed with autism. An
Alternating Treatment Design (ATD) was used to compare the relative impact of Peer
Implemented Pivotal Response Training (PIPRT) versus the impact Video Modeling with
other as Model (VMO). It was predicted that PIPRT will be more effective than VMO on
the children with autisms’ social play skills and that there will be a significant difference
between daily post PIPRT training measures of social skills taken on the playground
during recess and the daily post VMO intervention measures of social skills taken during
recess in the same setting favoring PIPRT training. Findings related to the research
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questions are discussed below and conclusions related to related to the findings are
presented. Implication of the research and suggestion for future research are provided.
Analysis of the data suggest that both treatment a (PIPRT) and treatment b
(VMO) were effective interventions to increase social play skills in participant one,
participant two, participant three, and participant four during structured play settings in
class. However, the analysis of the data suggest that there was a significant difference
between treatment a (PIPRT) and treatment b (VMO) for participant one, participant two,
participant three, and participant four favoring treatment a (PIPRT). There was an
increase in trend and level for all four participants when treatment a (PIPRT) was
compared to treatment b (VMO) during phase two. All four participants received
treatment a (PIPRT) during best alone phase, indicating from the data that all four
participants had a greater increase in social play skills during treatment a (PIPRT) than
treatment b (VMO). Participants’ one and three had higher baseline levels in phase one
than participants’ two and four and attempted to socially engage more than participants’
two and four.
Participant one had a PND of 100% on all three comparisons that suggest a very
effective intervention (Scruggs & Mastropieri, 1998), and the level was maintained
during best alone phase, though the data were more variable and visual analysis indicated
an accelerating trend (compared to the decelerating trend (Gast, 2010) identified during
treatment a (PIPRT). The analysis of the treatment b (VMO) indicated an accelerating
trend level (Gast, 2010), although treatment a (PIPRT) overall had a significantly higher
level then treatment b (VMO) and the level remained stable throughout the best alone
phase. During the treatment b (VMO) session, participant one was required to view a 4-
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minute video prior to the treatment each session for a total of five sessions. Analysis of
the video recorded video model sessions indicate that participant one only attended to the
videos 50% of the time. Instead of viewing the 4-minute videos participant one was
observed to engage in inappropriate behaviors: looked around the classroom, attempted to
spin the iPad on the table, would verbally comment on things that were not happening in
the videos, and would attempt to walk around the room. Another factor that effected
participant one’s overall engagement in social play skills during treatment b (VMO) was
the typical peers, there were two preferred typical peers and one nonpreferred typical peer
and it is evident that participant one’s social play skills increased when the preferred
typical peers engaged in the treatment session.
Participant two had a PND of 100% on all three comparisons that suggest a very
effective intervention (Scruggs & Mastropieri, 1998), and the level was maintained
during best alone phase, though the data were more variable and visual analysis indicated
an accelerating trend (Gast, 2010) much like the accelerating trend during treatment a
(PIPRT). The analysis of treatment b (VMO) indicated a decelerating trend level.
During treatment b (VMO) participant two’s level did not increase much higher from
phase two baseline (intervention). Participant two had a difficult time attending to the
required 4-minute video models for a total of five sessions. Analysis of the video
recorded video model sessions indicate that participant one only attended to the videos
47% of the time. Participant two engaged in inappropriate behaviors that consisted of:
getting out of chair and walking around room, looking in other directions and not at the
video, verbally singing songs, verbally trying to ask the teacher or researcher questions,
and would slide body off chair onto the floor. Participant two would often make verbal
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initiations to the typical peers during both treatment a (PIPRT) and treatment b (VMO)
and would ask the peers to “say ___________”(would name something completely
unrelated to the train or tree house) and would repeat the phrase until the typical peers
would verbally say it. During treatment a (PIPRT) sessions, the PIPRT peer models
would use the learned PIPRT strategies and attempted to redirect the conversation to
discuss the train or tree house play set. However, during treatment b (VMO), the typical
peers were not trained to use strategies to redirect the conversation back to the train or
tree house and according the data participant two’s level of social play skills engagement
was significantly lower in treatment b (VMO) treatment session compared to treatment a
(PIPRT).
Participant three had a PND of 100% on two comparisons and a PND of 80%
when treatment b (VMO) was compared to baseline that suggest a very effective
intervention when comparing treatment a (PIPRT) to treatment b (VMO) and treatment a
(PIPRT) to baseline and moderately effective when comparing treatment b (VMO) to
baseline (Scruggs & Mastropieri, 1998). The level was maintained during best alone
phase, though the data were more variable and visual analysis indicated accelerating
trend (Gast, 2010). Treatment a (PIPRT) indicated a zero celerating trend and treatment
b (VMO) an accelerating trend. During treatment b (VMO) session, participant thee was
required to view a 4-minute video prior to the treatment each session for a total of five
sessions. Analysis of the video recorded video model sessions indicate that participant
three attended to the videos 75% of the time. Participant three was observed to engage in
the following appropriate behaviors while viewing the 4-minute videos: laughed and
verbally made comments about the videos, sat and viewed the videos, and asked to view
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the videos again, “watch again please”. Participant three often asked to hold the iPad
even during treatment b (PIPRT) sessions when the iPad was not present, however the
data indicates that even though participant three attended to the videos more than
participants one and two, treatment b (PIPRT) resulted in a significantly higher increase
in social play skills.
Participant four had a PND of 100% on two comparisons and 80% when
treatment b (VMO) was compared to baseline that suggest a very effective intervention
when comparing treatment a (PIPRT) to treatment b (VMO) and treatment a (PIPRT) to
baseline and moderately effective when comparing treatment b (VMO) to baseline
(Scruggs & Mastropieri, 1998). The level was maintained during best alone phase,
though the data were more variable and visual analysis indicated an accelerating trend
(Gast, 2010). In both treatment a (PIPRT) and treatment b (VMO) a decelerating trend
was indicated. During treatment b (VMO) session, participant one was required to view a
4-minute video prior to the treatment each session for a total of five sessions. Analysis of
the video recorded video model sessions suggest that participant four attended to the
videos 80% of the time. Participant four was observed to engage in the following
appropriate behaviors while viewing the 4-minute videos: smiled and laughed at the iPad,
point and said the names of peers in the video, and replayed the video independently.
Overall, participant four attended to the videos at a higher rate than participants one, two,
or three, however treatment b (VMO) phase level returned to baseline during the first
session and did increase throughout the next four sessions, but treatment b (VMO) level
still remained lower than treatment a (PIPRT) level.
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Participants’ three and four had an overall higher rate of participation while
viewing the 4-minute videos during treatment b (VMO) compared to participants’ one
and two. Participants’ one and two were one year older than participants’ three and four
and also had access to an iPad daily in their classroom. Whereas participants’ three and
four were a year younger than participants’ one and two and did not have access daily to
an iPad in their classroom. During the treatment b (VMO), the iPad was a novel piece of
technology for participants’ three and four, which might explain higher rates of attention
to the videos compared to participants’ one and two who had daily access to an iPad.
Although participants’ three and four had a higher rate of attention during treatment b
(VMO) videos, both participants treatment b (VMO) level returned to baseline level
during the treatment, whereas participants’ one and two treatment b (VMO) levels
remained higher than baseline level.
The effectiveness of both treatments in the generalization setting (playground)
was variable across participants. Analysis of the data suggest that both treatment a
(PIPRT) and treatment b (VMO) were effective interventions to increase social play skills
during recess on the playground for participant three. Analysis of the data for
participants’ two and four suggest that treatment a (PIPRT) was and effective
intervention to increase social play skills during recess on the playground, but treatment b
(VMO) data indicated no effect on the increase of social play skills during recess on the
playground.
Visual analysis suggest that there is a significant difference in trend and range
between phase one prior to intervention and baseline during intervention for participant
one. The median level of phase one prior to intervention increased from 0% to 13% of
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intervals containing social play skills interactions during intervention with a range level
increase from 0-13% to 10-20% of intervals containing social play skills interactions
during intervention. The data suggest that there is a high probability that social play
skills for participant one increased due to the combination of both treatment a (PIPRT)
and treatment b (VMO) (Gast, 2010). However, the analysis of the data suggest that
there was a significant difference between treatment a (PIPRT) and treatment b (VMO)
for participant one, participant two, participant three, and participant four favoring
treatment b (PIPRT). All four participants received treatment a (PIPRT) during best
alone phase, indicating from the data that all four participants had a greater increase in
social play skills during treatment a (PIPRT) than treatment b (VMO). Data analysis of
the PND of participants’ two and four indicate that treatment b (VMO) had no effect
(Scruggs & Mastropieri, 1998), both participants’ two and four had a PND of 0%.
Although, the analysis of PND data, presented in Table 3, suggests that the
calculated PND for participant one for treatment a (PIPRT) to treatment b (VMO) was
100%, treatment a (PIPRT) to baseline was 100%, and treatment b (VMO) to baseline
was 100%, suggesting that both treatment a (PIPRT) and treatment b (VMO) were
effective treatments (Scruggs & Mastropieri, 1998) the baseline median and range levels
suggest a high probability of multitreament interference (Gast, 2010). The median level
of initial baseline prior to intervention increased from 0% to 13% of intervals containing
social play skills interatcions during intervention with a range level increase from 0-13%
to 10-20% during phase two (intervention). The data suggest that there is a high
probability that social play skills for participant one increased due to the combination of
both treatment a (PIPRT) and treatment b (VMO). Participant one had a PND that
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indicated a very effective intervention (Scruggs & Mastropieri, 1998), and the level was
maintained during best alone phase, though the data were more variable and visual
analysis indicated an accelerating trend compared to the decelerating trend identified
during treatment b (PIPRT). The analysis of treatment b (VMO) suggest a decelerating
trend level. The median baseline level for participant one increased from 0% during
phase one (initial baseline) prior to treatment to 13% of intervals containing social play
skills interactions during phase two (intervention baseline). The range increased from 013% to 10-20% suggesting a high probability of multitreament interference (Gast, 2010)
signifying the combination of treatment a (PIPRT) and treatment b (VMO) together could
have significantly resulted in the increase in social play skills during recess on the
playground for participant one. According to McGonigle, Rojahn, Dixon, & Strain
(1987) extending the time between treatment a (PIPRT) and treatment b (VMO) could
have allowed participant one to discriminate between the two treatments, reducing the
treatment interference and making the differential treatments more clear. However this
researcher was unable to extend the time between treatment a (PIPRT) and treatment b
(VMO) due to the structured preschool classroom schedule that was followed on a daily
basis. The researcher only had two opportunities daily to engage with the participants
during center time in the classroom and on the playground and had to incorporate
baseline, treatment a (PIPRT) and treatment b (VMO) each day, not leaving any
additional time to extend the time between treatment a (PIPRT) and treatment b (VMO).
The researcher attempted to follow the same daily schedule and routines that the
preschool classroom followed to alleviate any additional stress a schedule or routine
change might have on the participants. According to Hains and Baer (1989), one way to
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deal with the threat to internal validity due to multitreament interference is to include a
superior condition in the study.
In the best alone phase the treatment producing the most beneficial pattern was
applied without alternating it with the other treatment for an additional five sessions. For
participant one treatment a (PIPRT) produced the most beneficial pattern and was applied
without treatment b (VMO) for five additional sessions. The data from the best alone
phase suggest that when treatment a (PIPRT) was applied alone, the median and range
levels were within 3-4% of the median and range levels during the treatment a (PIPRT)
and were within 10-15% of the medial and range levels during treatment b (VMO),
concluding that although there may have been interference due to the rapid alternation of
both treatment a (PIPRT) and treatment b (VMO), overall treatment a (PIPRT) levels
where still higher suggesting that treatment b (PIPRT) was more effective than treatment
b (VMO). Barlow and Hersen (1984) state that an increase in the time period spent
between the two treatments could reduce the likelihood of a multitreatment interference,
it could however effect the overall purpose of an ATD where both treatments are suppose
to take place under the same extraneous conditions. Even though multitreatment
interference is evident in participant one’s data during recess on the playground,
treatment a (PIPRT) was significantly higher in both in class and playground treatment
phases.
Participant two had a PND of 100% that suggests a very effective intervention
when comparing treatment a (PIPRT) to treatment b (VMO) and a PND of 80%
suggesting a moderately effective treatment when comparing treatment a (PIPRT) to
baseline and a PND of 0% suggesting no effect when comparing treatment b (VMO) to
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baseline (Scruggs & Mastropieri, 1998). The level was maintained during best alone
phase, though the data were more variable and visual analysis indicated a decelerating
trend and an accelerating trend in treatment a (PIPRT) and treatment b (VMO). During
treatment b (VMO), the researcher observed that on the recorded videos throughout the
five VMO treatment sessions on the playground participant two was either engaging in
one of two activities outside that did not require her to engage socially with peers. One
activity was swinging on the swing set and the other was playing in the sand box. On all
five occasions participant two would spend most of the time engaging with the adult staff
members and rarely spent any time playing with peers. On the last session in phase two
(intervention) participant two had an unusually high baseline level. On this particular day
it was evident that a preferred peer from another class was on the playground with
participant two and she spent most of the time outside engaging with the peer.
Participant three had a PND of 100% on all three comparisons that suggest a very
effective intervention (Scruggs & Mastropieri, 1998). The level was maintained during
best alone phase, though the data were more variable and visual analysis indicated a
decelerating trend level in best alone, treatment a (PIPRT) and treatment b (VMO).
Overall, the analysis of data for participant three during the recess on the playground
indicated a higher level compared to participants one, two, and four. Participant three did
however display some inappropriate behaviors while on the playground resulting in the
adult staff members intervening, which decreased the amount of time to engage in social
play skills with peers on the playground.
Participant four had a PND of 100% suggesting a very effective intervention
when comparing treatment a (PIPRT) to treatment b (VMO) and treatment a (PIPRT) to
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baseline and a PND of 0% suggestings no effect effective when comparing treatment b
(VMO) to baseline (Scruggs & Mastropieri, 1998), and the level was maintained during
best alone phase, though the data were more variable and visual analysis indicated a zero
celerating trend, a decelerating trend during treatment b (PIPRT), and a zero celerating
trend during treatment b (VMO). Many factors may explain treatment b (VMO) not
having a significant effect on participant four including: a six-week break between
baseline and intervention phase, amount of time in seat prior to engaging in treatment to
view videos, and the participant’s infatuation with airplanes. The study took place at a
preschool located on a university campus demographically located close to an
international airport, while outside on the playground airplanes fly over the preschool
campus numerous times throughout the day. During all five sessions of the treatment b
(VMO), the researcher observed through the recorded videos that there was a significant
amount of airplanes that flew over the playground. Participant four spent most of his
time during the five treatment b (VMO) sessions engaging in conversations with the adult
staff members about the airplanes, pointing to the airplanes and would often walk around
the playground looking up at the airplanes instead of playing with peers.
Limitations
Participants. Initially the study had five candidates, however only four of the
candidates met criteria for participation. Participant four may not have been a good
candidate because there was a six week break where the participant was out of the
country, but the break happened after baseline and before intervention, so he remained in
the study. Another contributing factor to the candidates’ overall participation during both
treatment a (PIPRT) and treatment b (VMO) was the overall classroom environment,
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both treatments were implemented in the classroom rather than a separate intervention
area. The dynamics of both classrooms were very different and the intervention was
easier to manage in participants one and two’s classroom. The students in participants’
one and two class were older and more mature, which could have attributed to the ease of
the intervention in that classroom. It was difficult to manage the intervention in the
classroom environment of participants’ three and four, there are many factors that could
attribute to this including: the age of the students (most students where three years of
age), the staff in the classroom (different staff members every day), and the structure of
the classroom. It was noted that while the intervention was taking place with participants
three and four that numerous times other students who were not part of the study would
interrupt the participants and would constantly ask to play with the materials. This
researcher also noted that there were times throughout the study where the intervention
had to be stopped due to the interruptions of other students. Removing the participants
for implementation of treatment a (PIPRT) and treatment b (VMO) to a secluded setting
with less distractions could have improved implementation of the treatments and affected
the overall results.
Typical Peers. Typical peers were selected for the study based on the criteria
previously mentioned. The preschool teachers selected the peers for the researcher. The
typical peers selected met all required criteria, but may have not been the best candidates
for the study. Some displayed little interest in engaging with the participants and their
lack of interest could have been an inhibiting factor on the increase of social play skills.
Reitner and Vitani (2007), reported that typical peers serving as peer models over time
tend to burnout and that typical peers who served as peer models in the early years tend
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to be less likely to engage with individuals with disabilities in the later elementary years.
This researcher did receive assent (see Appendix H) from all typical peer participants and
at any time throughout the study they could discontinue their participation without any
consequences. Another factor that could have affected the overall participation of
participants’ three and four was the availability of typically developing peers in their
classroom. The preschool teacher had a difficult time recruiting typical peers in
participants’ three and four classroom and the researcher relied on one typical peer more
than the others.
Procedural Factors. In their study Kuhn et al. (2008) found that using pivotal
response training (PRT) with peers can be an effective intervention for both the peers and
individuals with autism, however as noted in their study the peers trained were taught to
use different levels of prompts: verbal, gestural, and physical and if the individuals with
autism did not respond to a verbal prompt the peers continued to prompt using a gesture
or a physical prompt. One difference noted in this study and the study conducted by
Kuhn et al. (2008) was that although the typical peers in this study were trained to use
verbal, gestural, and physical prompts they rarely used the physical prompts. One reason
behind this would be that the students had been prior trained on how to behave on the
school campus and they are trained to verbally prompt children, but to not physically try
to assist the students without the teacher, so the typical peers in this study tended to not
rely on any of the physical prompts that they were trained to use which could have led to
a lower increase in social play skills for some of the participants.
Another factor that effected the overall implementation of the intervention phase
were the classroom settings the intervention took place in. According the Pierce and
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Schreibman (2007), PRT training can take place in any setting, but initially it should take
place in a setting free of distractions before moving into a more complex environment.
When the researcher participated in the PIPRT training sessions with the typical peers,
the environment was not always free of distractions and often times the researcher had to
redirect the typical peers back to the training when were distracted by other things going
on in the classroom. For example in one of the PIPRT training sessions, the teacher in
the classroom next door to the room the researcher was training the peers in began
playing a popular children’s song and all of the female typical peers became distracted
and began to sing and dance. I did however reach a minimum of 80% accuracy overall
on the ten strategies before implementing the intervention with the typical peers in the
training sessions.
Although the research supports the notion that visual supports for children with
autism can be very beneficial, not all children with autism require the same amount of
visual support (Ganz, Earles-Vollrath, & Cook, 2011). All participants in this study
received the same VMO intervention and the fact that more or less visual supports may
have been needed based on the individual differences of the four participants was not
considered. Two videos were created for the two different play sets (train and tree house
play set) and were used to discourage the participants from constantly watching the same
video and to allow them to have some choice, the amount of visual support each
individual participant needed was not taken into account. Another factor that could have
affected the results of treatment b (VMO) was the use of peer models instead of adult
models to create the videos. According to Kleeberger and Mirenda (2010) using adults as
actors in the creation of videos models is more effective than using children. This study
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used typical peers as actors and using adult models could result in more social play skill
initiations after treatment b (VMO).
In a study conducted by Mechling and Ayers (2012) the participants performed
better dependent upon the size of the video model screen. In their study they used a
phone screen that was 2 inch by 1.5 inches versus a laptop screen that was 7.5 inch by
11inches and the participants seemed to perform better when they viewed the videos on
the larger screen. Mechling and Ayers (2012) also noted they saw an increase on fine
motor skills of the participants who viewed videos on a larger screen. This study used an
iPad as the video viewing device and an iPad screen is 9.7 inches, which is smaller than
a typical laptop screen. Treatment b (VMO) could have resulted in a different effect if
the researcher had used a larger screen and participants one and two might have attended
to the videos more if the video models were presented on a different device.
Data Collection. A considerable limitation of this study is the quality of the
video. It was difficult to position the camera to capture the participants for the entire
session both in class and on the playground. However, attempting to keep the
participants contained in an area would have decreased their chances to engage in
structured play activities in class and on the playground. In addition, background noise
made it difficult to hear the participants in class and on the playground.
One considerable limitation to the videos recorded on the playground was the
location of the preschool. The preschool is on a University campus located close to an
international airport and airplanes fly over the preschool daily, which made it extremely
difficult to hear the participant’s verbal initiations when on the playground. A partialinterval recording procedure was used to record all social play skills behaviors. The
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system only provided an estimate of behaviors. Since many of the participants engaged
in lower levels of behavior, it may have been more beneficial to have a more precise
method of recoding data.
Another factor effecting the data collection of this study was the use of a video
recording device to collect the data, the researcher noted that some of the typical peers in
the study noticed that they were being video taped and did not perform like they did
during the training sessions, one reason for this may be the position of the video recorder.
During the training sessions the video recorder was on a tripod located in the corner of
the room, whereas during the intervention the video recorder was typically on a tripod or
held by the researcher and was in a very close proximity to the typical peers and the
participants. However if the camera would not have been in such a close proximity to the
typical peers and the participants it would have been very difficult to hear the interactions
as they took place in the preschool classroom and/or playground settings, which in
general have a louder noise level.
When creating video models, using other as model in particular, the consequence
of not having a technical expert create and edit the videos could affect the result of the
study. Bellini and Akullian (2007) stated that there could be a sufficient level of
technical expertise required to create and edit videos and videos that are created without
the support of a technical expert could be an obstacle in the successful implementation of
a video model intervention. It is recommended that when creating a video model the
researcher should contact a technical expert to assist in the creating and editing process to
eliminate the chances of the video creation affecting the results of the study.
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Another consideration is the length of the video models. When creating self-video
models (SVM) (Buggey, 2012; Dowrick & Raeburn, 1995), it is recommended that
videos are 2.5 minutes in length. However Maione and Mirenda (2006) conducted a
study and created three sets of VMO’s using other as models that ranged in length from
3-minutes to 9-minutes. The results of the study indicated that the participants increased
social language skills. This researcher used videos that were 4-minutes in length since
the participants were not the actors in videos themselves and were watching models.
Although the length of the videos could have attributed to the participants limited
attention to the video models. Overall the length of the videos and the fact this researcher
did not use a technical expert to create and edit the videos could have effected treatment b
(VMO).
Suggestions for Future Research
Research supporting PIPRT and VMO as an effective intervention for young
children with autism is available and relevant, but is still limited. More research is
needed to determine whether using peer models or adult models is more beneficial when
using both PIPRT and VMO interventions. Another related consideration is whether the
classroom staff continues to implement or create VMO’s for the participants and whether
this has effect on the generalization of skills. Along with continuing to implement
VMO’s for the participants, would the generalization of skills be effected if the classroom
staff continues to train peers using PIPRT.
When using typical peers as models, to teach social play skills, the engagement
levels of the typical peer models can effect the overall participation of the participants in
the study. Research that examines methods that ensure the typical peers are engaged and
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remain engaged throughout the study is needed to determine if their engagement levels
are a factor in the success or failure of implementing VMO and PIPRT strategies as an
intervention for social play skills. This research is needed to examine the effect of the
typical peers motivation on the success of VMO and PIPRT to teach social play skills.
Future research is needed to determine whether the motivation of typical peers can effect
the overall participation of the participants during the intervention and strategies that can
be used to prevent typical peers decrease in motivation (Lydon et al., 2011; Reitner &
Vitani, 2007).
Results of this research are similar to those found by Locke et al. (2012) who
included typical peers in their interventions to improve interaction skills of the
participants with autism in their study. There are social benefits of inclusion not only for
children with autism, but for the typically developing children as well. Along with Locke
et al. (2012), this research supports the inclusion of children with autism in general
education preschool classrooms and the results suggest that children with autism can be
successful in general education preschool classrooms. Further research that examines
methods that ensure both children with autism and typical peers are benefiting not only
socially, but academically in the preschool general education classrooms is needed.
Summary
Several conclusions may be drawn from this study. A statistically significant
effect was found for increasing social play for all four participants in class and on the
playground during treatment a (PIPRT). Although, participant one did show a
multitreatment effect on the playground, treatment a (PIPRT) level was significantly
higher than treatment b (VMO) and alternating both treatments could have lead to the
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increase during return to baseline. Regardless of the effect of multitreamtent interference
participant one did engage more with peers after the intervention then prior to the
intervention during treatment a (PIPRT). All four participants showed a significantly
lower effect when treatment b (VMO) was implemented in class and on the playground.
The intervention was found to be effective when using treatment a (PIPRT) to increase
social play skills, both in class and on the playground for all four participants.
Results of this research are similar to those found by Lydon et al. (2011) during
their research using a similar design to increase pretend play skills and verbalizations to
children with autism. Lydon et al. (2011) conducted the first study comparing Pivotal
Response Training (PRT) to Video Modeling and found that both PRT and video
modeling were effective at increasing pretend play actions in the training environment,
but when in the generalization environment PRT was the only intervention that had a
significant increase in the number play actions. The results of this study are much like
the results of Lydon et al. (2011), whereas both treatment a (PIPRT) and treatment b
(VMO) were found to be effective in class and on the playground, however treatment a
(PIPRT) was significantly higher in both settings. Further research is needed to establish
the efficacy of the intervention on other levels of play skills (socio-dramatic play and toy
construction) as well as the amount of verbalizations related to the play theme.
Calculation of the PND indicated that treatment a (PIPRT) was a more effective
intervention in both settings (in class and playground) for all four participants and that
treatment b (VMO) was effective for all four participants in class, but did not generalize
to the playground setting. Continued research on effective methods for teaching social
play skill behaviors to children with and without disabilities is vital. Engaging in
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appropriate social play skills has an impact on overall development of children with
autism. Impaired social functioning can have long-term effects and lead to social anxiety,
depression, isolation and other unfavorable outcomes (Bellini, 2006; Tantam, 2000).
Children with autism who tend to avoid peers in social situations early on in life tend to
continue to avoid peers later in life (Ingersoll et al., 2001) making it more difficult for
them function as independent adults.
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APPENDIX A
Parent Consent form for Participants with Autism
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APPENDIX B
Parent Consent form for Typical Peer Participants
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APPENDIX C
Typical Peer Assent Form
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APPENDIX D
Researcher Fidelity of Implementation Checklist
Implementation Step VMO
Make sure video recorder is set on tripod and can view the intervention
Review schedule to see if subject is participating in VMO or PIPRT
Review schedule to see what peer is working with the subject
If Subject is participating in VMO –check the schedule to see what
video they are suppose to watch (train or tree house)
Remind the peer who they are working with today and with what toy
(train or tree house)
Direct peer to set up the train or tree house while peer is viewing video
Set the ipad on the table and allow the subject to watch the video
Set timer for 3 minutes and remind the typical peer to prepare to
approach the subject once the video is finished

+/-

Implementation Step PIPRT
Make sure video recorder is set on tripod and can view the intervention
Review schedule to see if subject is participating in VMO or PIPRT
Review schedule to see what peer is working with the subject
Remind the peer who they are working with today and with what toy
(train or tree house)
Assist peer with the set up of the train and tree house before having the
subject chose, to save on wait time
Give the peer the picture symbols and tell them to go play with the
subject

+/-
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APPENDIX E
Social Validity Measure
Adapted from the Behavior Behavior Intervention Rating Scale (BIRS)
(Elloitt & Treuting, 1991).
Please rate each of the following statements from strongly disagree to agree in relation to
the use of the VMO v. PIPRT intervention to increase social play skills during structured
play times. Circle the numbers labeled from 1 to 5.
Strongly Disagree Slightly Slightly
Disagree
Disagree Agree
Agree
1. This would be an acceptable
intervention for increasing social
play skills.
2. This intervention is appropriate for
increasing social verbalizations other
than social play skills.
3. This intervention was effective in
increasing the student’s social play
skills.
4. I would suggest the use of this
intervention to other teachers.
5. The use of social play skills is
important enough to warrant the use
of this intervention.
6. Most teachers would find this an
appropriate intervention for
increasing social play skills.
7. I would be willing to use this
intervention in my classroom again.
8. This intervention did not result in
negative side-effects for the child.
9. This intervention would be
appropriate for a variety of children.
10. This intervention was a fair way
to target increasing social play skills.
11. This intervention is reasonable
for increasing social play skills.
12. I like the procedures used in the
intervention.
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13. This intervention was a good way
to target increasing social play skills.
14. Overall this intervention was
beneficial for the child.
15. This intervention quickly
increased the child’s social play
skills.
16. This intervention will produce a
lasting improvement in the chlid’s
social play skills.
17. Using the intervention should not
only improve the child’s social play
skills in the classroom, but also in
other settings (i.e. home,
playground).
18. When comparing this child’s
social play skills to a typical peer
before and after use of the
intervention, the child’s and typical
peers social play skills will be more
alike after using the intervention.
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APPENDIX F
Social Interactions and Scripts for Train and Tree House
Social Interactions and Scripts for Train
Adapted from Play Activity with Trains (Lieber et al., 2008)
Scripts (Verbalizations)
“Let’s play trains?”
“I want train”
“help please”
“more tracks”
“your turn”
“my turn”
“I want tree”
“I want more tracks”
“choo choo”
“this is fun”

Social Interactions (Social Play Behaviors)
Reaches for train
Hold a train track
Attempt to put the track pieces together
Attempts to set up the train bridge
Shares and gives piece to partner
Waits 5 seconds for the train
Reaches for tree
Reaches for tracks
Pushes train on tracks
Keeps hands off train when it’s the play
partners turn to push the train on the tracks

Social Interactions and Scripts for Tree house play set
Adapted from Caillou’s Tree House Vignette Template (Maione & Mirenda, 2006)
Scripts (Vocalizations)
“Let’s play tree houses!”
“I’ll be the mom, you can be the dad”
“mom is tired she needs to sleep”
“time to wake up”
“can you help wake mom up?”
“I’m hungry”
“Are you hungry”
“Lets cook”
“Let’s watch tv”
“time to brush teeth”

	
  

Social Interactions (Social Play Behaviors)
Looks at peer and waves hand
Hands the dad to the play partner
Put mom in the bed
Get mom out of bed
Reach hand out so play partner walks dad
to the bedroom
Rubs moms stomach
Walks toward kitchen
Reaches for dad
Walks doll towards living room
Walks toward bathroom
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APPENDIX G
Peer Data Collection Sheet
Social Interactions and Scripts for Train
Adapted from Play Activity with Trains (Lieber et al., 2008)
Please mark a + sign if the peer demonstrated one of the social interactions or scripts and
mark a – if the peer did not demonstrate one of the social interaction or scripts.
Scripts
(Verbalizations)
“Let’s play
trains?”
“I want train”
“help please”
“more tracks”
“your turn”
“my turn”
“I want tree”
“I want more
tracks”
“choo choo”
“this is fun”

	
  

Social Interactions
(Social Play
Behaviors)

Session 1

Reaches for train
Hold a train track
Attempt to put the
track pieces together
Attempts to set up
the train bridge
Shares and gives
piece to partner
Waits 5 seconds for
the train
Reaches for tree
Reaches for tracks
Pushes train on
tracks
Keeps hands off
train when it’s the
play partners turn to
push the train on the
tracks

130	
  

Session 2

Session 3

Session 4

	
  
Social Interactions and Scripts for Tree house play set
Adapted from Caillou’s Tree House Vignette Template (Maione & Mirenda, 2006)
Please mark a + sign if the peer demonstrated one of the social interactions or scripts and
mark a – if the peer did not demonstrate one of the social interaction or scripts.
Scripts
(Vocalizations)
“Let’s play tree
houses!”
“I’ll be the mom,
you can be the
dad”
“mom is tired she
needs to sleep”
“time to wake up”
“can you help wake
mom up?”
“I’m hungry”
“Are you hungry”
“Lets cook”
“Let’s watch tv”
“time to brush
teeth”

	
  

Social Interactions
(Social Play Behaviors)
Looks at peer and waves
hand
Hands the dad to the
play partner
Put mom in the bed
Get mom out of bed
Reach hand out so play
partner walks dad to the
bedroom
Rubs moms stomach
Walks toward kitchen
Reaches for dad
Walks doll towards
living room
Walks toward bathroom
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APPENDIX H
10 PIPRT Strategies
Adapted from Kids Helping Kids: Teaching Typcial Children to Enhance the Play and
Social Skills of their Friends with Autism and other PDDs: A Manual
(Pierce & Schreibman, 2007)
Please mark a + sign if the peer demonstrated one of the 10 strategies and mark a – if the
peer did not demonstrate one of the 10 strategies.
10 Strategies
Paying attention - make sure target child is
attending before delivering prompt. Example:
Peers instructed to hold picture of toy or try to
make eye contact to get subjects attention
Child’s Choice – give choices between different
play activities. Example: If target child is looking
at a train car, give choice between that train car
and another one.
Vary toys – try not to play with the same toys
repeatedly; vary toys according to target child’s
preference.
Model appropriate social behavior – provide
frequent and varied examples of appropriate play
and social skills (e.g. “this game is fun” or more
complex play actions –acting out a script with
dolls)
Reinforce attempts – verbally reinforce any
attempt to social interaction or functional play
Encourage conversation – withhold desired play
object until target child emits a verbal response
related to that object or activity (Say “train”)
Extend conversations – ask questions and
encourage conversation centered on tangible
objects in room.
Turn taking – take turns during play to provide
examples of appropriate play, promote sharing,
and increase motivation.
Narrate play – provide descriptions of play
actions and scripts. That is the peers were told to
talk about what they are doing.
Teach responsivity to multiple cues – comment
on object properties and require the target child to
talk about object properties whenever possible.

	
  

Session 2

132	
  

Session 3

Session 4

Session 5

	
  
APPENDIX I
10 PIPRT Strategies Peer Data Collection Sheet
Adapted from Kids Helping Kids: Teaching Typcial Children to Enhance the Play and
Social Skills of their Friends with Autism and other PDDs: A Manual
(Pierce & Schreibman, 2007)
Please mark a + sign if the peer demonstrated one of the 10 strategies and mark a – if the
peer did not demonstrate one of the 10 strategies. S1-S5 = sessions of PIPRT sessions
during intervention phase.
10 Strategies
Paying attention - make sure target child is
attending before delivering prompt. Example:
Peers instructed to hold picture of toy or try to
make eye contact to get subjects attention
Child’s Choice – give choices between different
play activities. Example: If target child is looking
at a train car, give choice between that train car
and another one.
Vary toys – try not to play with the same toys
repeatedly; vary toys according to target child’s
preference.
Model appropriate social behavior – provide
frequent and varied examples of appropriate play
and social skills (e.g. “this game is fun” or more
complex play actions –acting out a script with
dolls)
Reinforce attempts – verbally reinforce any
attempt to social interaction or functional play
Encourage conversation – withhold desired play
object until target child emits a verbal response
related to that object or activity (Say “train”)
Extend conversations – ask questions and
encourage conversation centered on tangible
objects in room.
Turn taking – take turns during play to provide
examples of appropriate play, promote sharing, and
increase motivation.
Narrate play – provide descriptions of play
actions and scripts. That is the peers were told to
talk about what they are doing.
Teach responsivity to multiple cues – comment
on object properties and require the target child to
talk about object properties whenever possible.
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APPENDIX J
Frequency of Social Play Skills Data Sheet
Social play skills include: looking at peer, taking turns, exchanging materials, requesting
items (related to theme), asking to play (Lydon et al., 2011).
Please mark a + if one of the social play skills behaviors is displayed by the subject and a
– if no behaviors are observed.
Intervals

Social Play Skills Demonstrated
+/-

Intervals

30s

8min

1min

8min 30s

1min 30s

9min

2min

9min 30s

2min 30s

10min

3min

10min 30s

3min 30s

11min

4min

11min 30s

4min 30s

12min

5min

12min 30s

5min 30s

13min

6min

13min 30s

6min 30s

14min

7min

14min 30s

7min 30s

15min
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+/-
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